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PROCEEDINGS 


In  accordance  with  the  decision  of  the  Managing  Committee  of 
the  Canadian  Electrical  Association,  a  strictly  one-day  business  ses- 
sion was  held  at  the  Chateau  Laurier.  Ottawa,  on  June  21st.  Con- 
sidering the  general  conditions  and  stress  of  the  times,  the  meeting 
was  very  well  attended;  the  papers  presented  were  of  a  commercial 
and  technical  nature,  covering  the  Association  activities.  The  discus- 
sions were  complete  and  very  interesting  and  much  information  of 
great  benefit  was  obtained  by  all.  An  informal  dinner  was  held  in  the 
evening,  which  was  addressed  by  the  Past  President,  Mr.  D.  H.  Mc- 
Dougall,  Mr.  John  Murphy,  and  Mr.  Munro  Grier,  K.C.,  the  President 
for  the  ensuing  year. 

The   President,   Mr.   D.    H.   McDougall,   took   the   chair  at   10   a.m. 

The  President:  We  will  call  the  meeting  to  order.  I  notice  the 
first  thing  on  the  programme  is  the  President's  Address.  I  must 
apologize  for  the  rather  random  remarks  that   I   propose  to  make. 

The  President's  Address 

As  your  presiding  officer  it  is  my  pleasant  duty  to  welcome  you 
at  this,  the  28th  Annual  Convention  of  this  Association. 

It  is  usual  on  these  occasions  to  review  somewhat  the  progress 
of  the  industry  for  the  past  year,  and  this  can  be  done  shortly  by 
saying  that  it  was  a  year  of  activity  on  the  part  of  the  Central  Sta- 
tions which  was  unprecedented  in  the  history  of  the  Companies  that 
form  the  bulk  of  our  membership. 

War  Effects 

The  war,  with  its  accompanying  sacrifices  and  hardships,  has 
made  it  necessary  that  each  one  of  us  should  assume  additional  bur- 
dens and  responsibilities.  Our  industry  has  had  imposed  on  it  addi- 
tional duties  in  the  way  of  operating  problems  and  overloads  that  re- 
quired all  the  skill,  nerve  and  ingenuity  that  we  could  muster,  and 
our  staffs  have  been  depleted  further  by  conscription  and  the  other, 
war  drains,  making  our  responsibilities  to  our  customers  for  the  main- 
tenance of  service  a  very  difficult  matter. 

I  think  I  am  safe  in  saying  that  we,  the  privately  owned  Com- 
panies, have  met  our  obligations  in  the  spirit  of  sacrifice  that  the  war 
conditions  demanded;  that  we  have  rendered  real  service  to  our  cus- 
tomers  whether   understood    by    them   or   not,   and   in    so    doing   have 
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done   our   bit  to   keep   the   industries   of   the   country   in    their   present 
prosperous  condition. 

Canada  is  in  a  prosperous  condition,  despite  her  mounting  national 
debt,  and  this  is  evidenced  by  the  wonderful  success  of  her  Victory 
Loans,  which  have  been  largely  subscribed  by  her  own  citizens  and 
which  now  amount  to  a  total  of  $760,000,000.  This  is  in  addition  to 
the  various  war  funds  such  as  Red  Cross,  Patriotic  Funds  and  Belgian 
Relief  funds  amounting  to  $87,394,247. 

To  revert  to  our  own  problems:  The  first  and  probably  the  most 
important   is   the   financial   problem. 

Few  of  us  are  able  to  finance  any  new  extensions  to  our  proper- 
ties or  even  for  maturing  bond  issues.  This  handicap  has  been  largely 
met  by  charging  customers  the  costs  of  line  extensions  and  1)}'  in- 
tensifying our  loads  on  present  lines.  Station  increases  have  been 
almost  impossible  to  finance.  In  some  quarters  this  has  been  offset 
by  taking  on  off-peak  business,  and  this  has  required  the  study  of  fac- 
tory conditions  to  educate  customers  to  the  necessity  and  possibility 
of  such  methods  of  operation.  The  result  has  been  that  higher  load 
factors  are  experienced  and  some  plants  have  been  operated  at  a  load 
factor  deemed  impossible  even  two  or  three  years  ago. 

The  next  difficulty  has  been  with  our  employees,  whose  numbers 
have  been  decimated  by  military  service,  to  which  they  have  willingly 
responded,  and  by  conscription,  which,  I  believe,  has  affected  us  in 
a  minor  degree  to   date. 

^  1  think  1  am  safe  in  saying  that  great  disorganization  on  account 
of  these  wholesale  changes  in  staffs  has  only  been  averted  by  the 
loyalty  and  unselfish  performance  of  duty  of  those  who  for  one  rea- 
son or  other  were  unable  to  answer  the  call  of  the  bugle. 

One  word  about  our  duty  to  those  loyal  employees  who  have 
stayed  behind  with  us.  It  is  incumbent  on  the  Companies  to  see  that 
these  members  of  their  staff  do  not  suffer  financially  for  their  loyalty. 
The  operating  and  mechanical  forces  have  been  generously  treat- 
ed by  the  Companies.  Can  we  say  the  same  for  the  clerical  forces, 
whose  desertion  at  this  time  would  tend  to  disorganization,  and  whose 
cost  of  living  has  increased  proportionately  to  that  of  the  other 
branches  of  the  service? 

Safety  Devices 

I  would  also  emphasize  at  this  time  the  duty  of  our  Member  Com- 
panies to  protect  their  employees  from  accidents  by  every  means  pos- 
sible. Many  improvements  in  construction  and  operation  methods 
could  no  doubt  be  employed  that  would  eliminate  some  existing  haz- 
ard  to   the  men. 

Time  and  care  should  be  systematically  provided  for  the  training 
of  the  employees  in  artificial  resuscitation.  This  has  saved  many 
men's  lives,  and  can  only  be  used  in  emergency  by  trained  men.     Even 
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the  members  of  the  medical  profession  are  sadly  lacking  in  knowledge 
with  regard  to  the  proper  methods  of  bringing  a  man  hack  to  con- 
sciousness  after  electrical    shock. 

Ccal  Shortage 
Some  of  our  Member  Companies  who  arc  dependent  on  a  c  ial  • 

ply  for  the  generation  of  their  power  have  had  the  experience  of  many 
American  companies,  members  of  the  National  Electric  Light  Asso- 
ciation, who  have  received  only  a  portion  of  their  usual  requirements. 
Let  me  warn  such  members  that  I  have  it  from  an  authoritative  source 
that  the  conditions  this  year  are  expected  to  be  even  worse  than  dur- 
ing the  past  winter,  and  to  urge  them  to  store  as  much  coal  reserve 
as  they  are  able  to  secure  before  cold  weather  sets  in. 

It  is  estimated  that  there  will  be  a  shortage  of  50,000,000  i  m« 
coal  supplied  from  United  States  mines.  This  is  attributed  to  short- 
age of  cars  and  to  increased  demands,  neither  of  which  can  be  over- 
come in  spite  of  the  Herculean  efforts  that  are  being  made.  It  there- 
fore behooves  us  to  do  everything  possible  to  cut  down  our  peak  loads 
by  educational  methods  or  otherwise,  such  as  inducing  our  customers 
to  use  high  efficiency  lamps  and  our  power  customers  to  eliminate 
waste  power  in  their  factories,  as  well  as  to  increase  power  factors,  etc. 

The  question  of  rates  for  power  is  a  serious  one  for  many  of  us, 
as  the  cost  of  operation  has  increased  in  many  cases  from  50  per  cent, 
to    100   per   cent. 

In  the  United  States,  where  the  rates  charged  by  Companies  are 
controlled  by  Public  Service  Commissions,  there  have  been  about 
460  applications  for  increased  rates.  Of  these,  about  400  have  been 
granted.  There  is  no  good  reason  why  service  should  be  rendered 
at  less  than  cost,  and  no  hesitation  should  be  made  in  at  least  shar- 
ing this  extra  cost  of  operation  with  those  who  benefit  by  out  service. 

Power  Shortage  in  Ontario 

The  outstanding  example  of  failure  to  live  up  to  its  contract  ob- 
ligations in  the  service  of  electric  power  in  Canada  during  the  past 
year  is  the  case  of  the  Hydro-Electric  Commission  of  Ontario,  which, 
with  an  unprecedented  lack  of  foresight,  made  contracts  for  large 
amounts  of  power  it  was  unable  to  supply.  The  total  amount  of  tins 
shortage  has  been  stated  to  be  100,000  horse  power,  but  being  unlike 
the  members  of  this  Association,  it  lias  so  far  been  able  to  escape 
the  consequences  of  this  "selling  >lu<rt"  of  power,  as  it  has  refused  to 
recognize  the  claims  of  its  customers  based  on  the  solemn  o  un- 
signed by  it,  and  lias  pleaded  that  its  shortage  has  been  caused  by 
the  war.  It  has  hidden  behind  the  skirts  of  its  protecting  parent, 
the  Ontario  Government,  and  has  said  to  its  customers.  "You  can- 
not sue  the  Government."     "Tin    King  can  do  no  wrong." 

It  is  hard  to  believe  that  such  immorality  would   lie  protected   by 
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the  Crown,  and  that  millions  of  dollars  invested  in  plants  depending 
on  Government  contracts  for  their  power  should  be  shut  down  when 
many  of  them  would  otherwise  be  turning  out  munitions  and  other 
war  necessities  but  for  this  breach  of  faith. 

This  Commission,  in  spite  of  its  lack  of  business  ability,  is  able 
to  secure  large  sums  for  construction  work  amounting  to  about  $2,000,- 
000  per  year  because  its  undertaking  is  supported  by  the  Government, 
although  the  works  it  is  building  cannot  be  of  any  service  to  the  coun- 
try for  years  to  come,  long  after  the  war  will  surely  be  over.  In  the 
meantime  it  is  diverting  this  money,  so  much  needed  for  war  pur- 
poses, from  the  use  of  the  people  of  Canada.  The  amount  of  money 
expended  by  the  Hydro-Electric  Commission  so  far  in  transmission 
and  distribution  plants  is  about  $70,000,000,  and  the  estimated  amount 
of  taxes  lost  to  the  people,  which  they  would  collect  from  privately 
owned  companies  with  similar  properties,  is  about  $1,500,000  per  year. 

General  Remarks 

I  am  pleased  to  say  that  our  Association  is  in  a  flourishing  condi- 
tion. 

You  will  hear  later  the  Secretary's  Report,  which  shows  for  the 
first  time  in  years  that  we  have  paid  all  our  liabilities  and  have  on  hand 
a  satisfactory  balance. 

To  accomplish  this  result  has  required  a  great  deal  of  effort,  and 
the  Member  Companies  have  responded  heartily  to  the  necessary  calls 
that  have  been  made  on  them  for  funds.  We  trust  these  special  calls 
will  no  longer  be  needed,  and  that  the  regular  fees  will  be  promptly 
paid  by  all  the  members  to  prevent  a  relapse  to  our  former  financial 
condition. 

If  the  Association  can  be  made  of  service  to  the  Member  Com- 
panies in  any  way  we  should  not  hesitate  to  use  it,  as  "In  union  there 
is  strength,"  and  we  cannot  hope  to  succeed  if  we  do  not  know  what 
others  are   doing  along  the   same  lines  as  we  are  following. 

It  is  therefore  urged  by  me  that,  whenever  an  operating  or  other 
problem  arises,  either  the  executive  of  this  Association  or  the  Sec- 
retary of  the  National  Electric  Light  Association  be  communicated 
with   to  see  if  assistance   can   be   rendered. 

My  special  thanks  are  due  to  Mr.  Gilman,  our  present  Secretary, 
who  has  done  splendid  work  since  December  last,  and  largely  through 
whose  efforts  the  Association  is  able  to  present  so  good  a  financial 
report. 

One  word  about  our  affiliated  brethren,  the  National  Electric 
Light  Association. 

They  have  just  held  one  of  their  most  successful  and  inspiring 
conventions  at  Atlantic  City.  I  am  sorry  that  more  of  our  members 
were  not  in  attendance. 

Mr.  T.   C.   Martin,  the   Secretary  of  the    National    Electric   Light 
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Association,  has  kindly  come  to  attend  our  session  and  to  represent 
the  Association.  He  will  address  us  later  and  tell  us  something  about 
the  Convention. 

The  President:  We  will  now  hear  the  Report  of  the  Secretary- 
Treasurer. 

Report  of  Secretary-Treasurer,  Year  1917-1918 

To  the  President  and  Members  of  the  Association: — 

Since  assuming  the  duties  of  this  office,  December  1,  1917,  special 
and  consistent  endeavors  have  been  made  to  improve  the  financial 
position  of  the  Association. 

Last  June  it  was  seen  in  all  likelihood  for  the  coming  year  that 
the  comparison  of  expected  receipts  with  known  and  expected  liabili- 
ties would  show  a  heavy  deficit. 

Accordingly,  various  Member  Companies  agreed  to  continue  their 
special  subscriptions  for  another  year,  and  special  effort  has  been 
made  to  increase  our  collections  of  dues,  in  order  to  bring  that  source 
of  revenue  as  high  as  possible. 

The  financial  and  membership  statement  for  the  past  year  will 
be  presented  at  the  Class  "A"  Executive  Session. 

A  considerable  increase  in  our  Class  '"B"  membership  is  to  occur 
shortly,  due  to  the  formation  of  a  new  Company  Section  with  one  of 
our  Member  Comanies. 

In  closing  I  wish  to  thank  all  the  members  for  their  welcome  co- 
operation. 

Respectfully  submitted, 

M.  C.  GILMAX. 

Secretary-Treasurer. 

The  President:    Any  correspondence? 

The  Secretary:    Xo. 

The  President:  I  will  ask  Mr.  T.  C.  Martin,  the  Secretary  of  the 
Xational  Electric  Light  Association,  to  address  you.  Mr.  Martin,  as 
you  know,  is  a  sort  of  father  to  the  industry,  and  knows  all  about  it 
from  the  beginning  to  the  present  time,  and  is  heartily  welcomed  by 
us  to  this  Convention.  It  is  with  great  pleasure  that  I  give  the  floor 
to  Mr.  Martin. 

Address  by  Mr.  T.  C.  Martin 

Mr.  T.  C.  Martin:  Mr.  President  and  gentlemen  of  our  sister 
Society,  the  Canadian  Electrical  Association,  it  is  needless  to  say  that 
it  affords  me  a  great  deal  of  pleasure  to  be  amongst  you  once  again, 
to  renew  friendships  and  acquaintanceships  which  are  very  dear  to  me. 

I  have  recently  been  travelling  a  good  deal  in  the  company  of 
your  worthy  President,  and  I  can  assure  you  that  at  our  Convention 
in  Atlantic  City  he  was  certainly  one  of  the  stars.  (Applause).  As- 
sociated with  all  the  special  warmth  of  these  strenuous  times,  when 
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we  are  thrown  together  and  working  together  as  Allies,  comes  the 
fact  that  Mr.  McDougall  has  long  been  one  of  our  members,  and  that 
cm  the  present  occasion  he  brought  to  our  attention  some  of  the 
splendid  work  that  has  been  done  and  is  being  done  in  Canada  for 
the  care  of  those  who  have  been  injured  and  disabled  in  doing  the.r 
bit  at  the  front.  In  this  respect,  as  in  many  others,  we  find  that  we 
are  learning  a  great  deal  from  Canada.  Canada  got  into  the  war  very 
early  and  learned  her  lesson  very  quickly,  and  we  find  that  Canada 
has  a  great  deal  to  teach  us,  and  we  are  sitting  at  her  feet.  She 
cannot  teach  us  much  on  the  score  of  patriotism,  but  along  the  line 
of  knowing  how  to  fighl  and  how  to  taks  care  of  those  who  have  been 
in  the  fight,  we  find  that  Canada  lias  a  great  deal  of  useful  and  valu- 
able experience  from  which  we  are  only  too  glad  to  benefit.  I  speak 
advisedly  in  thai  respect  as  I  happen  to  be  associated  with  some  of 
the   movements    in    our    own    country. 

Year's  Work  of  N.E.L.A. 

We  had  a  very  interesting  and  inspiring  meeting  at  Atlantic  City. 
at  which,  as  on  this  occasion,  our  affairs  were  gone  over  and.  as  here. 
our  attendance  was  somewhat  limited.  Those  who  have  been  to  our 
pre-war  conventions  know  that  it  is  nothing  for  us  to  run  up  to  an 
attendance  of  from  4,000  to  (i.ooo.  At  Chicago,  three  years  ago,  we 
had  nearly  5,000.  This  year  at  Atlantic  City  we  were  slightly  in 
excess  of  300',  but  there,  as  here,  while  perhaps  we  missed  the  enthus- 
iasm and  excitement  which  comes  from  the  hurly-burly  of  a  big  crowd, 
we  had  the  advantage  of  having  men  who  were  executives  and  pro- 
minent in  the  management  of  great  public  utility  institution.-.  So 
that  while  we  may  have  lacked  in  number,  1  do  not  think  we  lacked  in 
any   other    respect. 

The  National  Electric  Light  Association  lias  been  going  through 
a  strange  and  interesting  evolution,  probably  inevitable,  due  to  the 
condition  of  the  times,  and  if  I  touch  on  one  or  two  of  the  high  spots 
I  think  it  may  be  interesting  and  illuminating.  A  great  deal  of  our 
work — from  which  has  proceeded  our  valuable  annual  proceedings, 
running  to  four  and  five  volumes — a  ureat  deal  of  that  work  has  been 
done  through  committees.  We  have  seventy  standing  comm 
and  those  committees  in  the  past  have  met  anywhere  from  loo  to  H»0 
times  in  the  administrative  year.  Last  year  those  seventy  committees 
had  28  meetings.  The  result  was  that  a  great  deal  of  the  work  had 
to  lie  conducted  by  correspondence,  and  that  very  few  of  tin-  usual 
annual  reports  were  available  or  were  presented  or  will  he  printed. 
In  some  respect-  the  industry  must  suffer  from  the  lack  of  those  valu- 
able reports  of  progress,  hut  we  are  all  of  us  so  busy  in  other  direc- 
tions, principally  along  that  of  winning  the  war.  that  there  are  several 
compensations  in  this  respect.  If  the  men  have  4he  information  as 
fully  as   before,   they  are   not   in   a  position   to   utilize   it. 
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This  has  brought  about  a  somewhat  interesting  condition  that, 
due  to  the  smaller  amount  of  work  connected  with  such  meeting  — 
nearly  all  held  at  headquarters — and  due  to  the  reduction  in  inci- 
dental expenses,  our  annual  budget  of  about  $200,000  a  year  has  been 
cut  during  the  past  year  to  the  tune  of  about  $65,000.  And  it  is  per- 
haps just  as  well  that  should  be  so,  because  our  income  has  been  re- 
duced proportionately,  and  that  reduction  has  come  about  in  a  some- 
what singular  but  natural  way.  We  have  a  membership  today  of 
not  quite  12,000.  Before  America  went  into  the  great  war  we  had  a 
membership  of  approximately  15,000.  Our  total  net  loss  of  class  B 
and  E  members,  individual  members,  during  the  past  year,  was  nearly 
4.(H)o,  at  $5  per  member — there  is  a  loss  in  that  one  item  alone  of 
$20,000  in  income.  And  probably  this  year  the  loss  will  be  intensified 
from  the  fact  that  the  drafts  are  still  in  operation  and  a  great  many 
of  our  members  and  employees  of  our  member  companies  are  still 
getting  into  the  game.  1  am  very  glad,  indeed,  to  be  able  to  state 
that  a  very  large  percentage  of  that  3,400  loss  in  membership  is  a  loss 
to  us  but  a  gain  to  the  cause.  A  great  majority  of  those  men  are  in 
the  naval  or  military  service  of  the  country  and  our  member  com- 
panies, including  those  men,  have  put  nearly  15,000  men  into  the  line. 
(Hear,  hear,  and  applause).  I  am  very  glad  to  say  that  my  own  son, 
one  of  our  National  members,  is  in  France  doing  his  little  share. 
( Applause  I. 

We  have  been  active  in  some  rather  unusual  ways,  to  which  I 
would  like  to  direct  your  attention,  because  the  line  of  cleavage  runs 
right  across  your  own  affairs.  But  before  doing  that  I  would  like 
to  mention,  and  I  am  glad  to  note  that  the  subject  will  be  brought 
directly  to  your  attention  by  Mr.  Maelachlan  following  me.  We  have 
revived  our  campaign  of  resuscitation  from  shock,  a  subject  to  which 
your  President  just  referred  so  pertinently.  This  is  resuscitation  of 
resuscitation.  (Laughter).  This  is  the  third  resuscitation  campaign 
that  we  have  had.  and  I  will  leave  Mr.  Maelachlan  to  go  into  the  de- 
tails, of  which  he  is  so  completely  a  master.  But  1  would  like  to 
that  we  are  taking  up  this  work  again  not  only  because  we  are  readm- 
it, and  feel  that  it  is  a  patriotic  obligation,  but  because  of  the 
immense  pressure  brought  to  bear  upon  us  by  the  authorities  of 
America  to  bring  our  rules  and  practice  in  that  important  respect  ab- 
solutely up-to-date.  And.  as  President  McDougall  said,  it  is  not  only 
with  regard  to  the  education  of  our  own  people,  officers  and  em- 
ployees, that  we  are  concerned,  but  really  a  great  deal  depends  upon 
the  higher  and  better  education  of  the  medical  practitioners,  upon 
whom   we  must   depend  it]   the  last   analysis. 

War  Work  of  N.E.L.A. 
Our  work  during  the  past  year  has  centred  and  converged  around 
and  upon  problems  directly  connected  with  the  war.     And  to  deal  with 
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those  the  work  of  the  central  office  in  New  York  City  has  been,  in  a 
sense,  sub-divided  by  the  creation  of  two  extraordinary  committees, 
with  the  work  of  which  you  are  doubtless  more  or  less  familiar,  but 
possibly  have  not  had  the  matter  brought  to  your  attention  so  di- 
rectly as  I  am  now  doing.  I  do  not  know  to  what  extent  you  have 
done  analogous  work  in  this  country,  but  we  are  getting  a  great  deal 
of  satisfaction  out  of  the  effort  and  are  spending  a  great  deal  of  money 
in  that  work.  I  wish  it  might  benefit  you  more  directly  than  it  does, 
but  with  us  it  is  a  cause  of  constant  effort  and  of  continuous  expense. 

N.E.L.A.   Committee   on   Gas  and  Electric   Service 

We  have  established  and  are  maintaining  two  Committees  in 
Washington,  but  with  very  different  functions.  One  of  those  is  the 
National  Committee  on  Gas  and  Electric  Service,  and  I  am  glad  to 
know  that  it  has  been  a  great  deal  of  use  to  our  public  utility 
members  in  Canada,  particularly  with  regard  to  meeting  coal  situa- 
tions and  coal  difficulties.  When  I  tell  you  that  that  Committee  has 
handled  in  a  single  day  in  Washington  on  appeal  by  letter  or  tele- 
gram or  long  distance  telephone  no  fewer  than  200  applications  for 
help  to  get  more  coal,  or  gas.  oil,  you  will  realize  that  that  Com- 
mittee is  a  busy  one.  And  while  I  am  not  reflecting  on  the  desire  of 
my  office  to  do  its  share,  I  am  a  little  bit  glad  that  that  Committee  is 
in  Washington  and  attending  to  its  own  job.  (Laughter).  And  il 
certainly  is,  with  our  President  at  the  lead,  Mr.  John  W.  Lieb — who 
has  given  most  splendid  patriotic  service,  to  the  point  of  physical  ex- 
haustion— and  with  Secretary  Mr.  George  W.  Elliott,  whom  you  all 
know  more  or  less  as  our  very  efficient  and  diplomatic  master  of  trans- 
portation— a  Canadian.  (Applause).  And  1  can  assure  you  that  lie 
has  found  his  place  in  Washington,  where  he  does  such  admirable 
service  and  is  hobnobbing 'to  such  an  extent  with  all  the  powers  that 
be  to  our  advantage,  that  I  would  not  be  very  surprised  that  he  meets 
with  some  call  to  return  to  his  native  land  and.  occupy  himself  at 
Ottawa.  It  is  curious  the  extent  to  which  that  Committee  has  car- 
ried on  its  work,  and  perhaps  we  have  done  something  you  might 
not  very  thoroughly  or  highly  approve  of — we  have  gone  to  the  help 
of  several  municipal  plants  in  an  emergency.  We  had  to — just  as  you 
have  done — help  out  this  hydro-headed  Commission  that  you  have 
here.  (Laughter).  We  felt  that  in  doing  that  we  wanted  the  National 
Electric  Light  Association  to  represent  in  the  mind  and  in  the  eyes 
of  the  authorities  at  Washington  the  light  and  power  industry  of  the 
United  States.  In  that  respect  T  think  we  did  what  was  right  and 
what  was  proper.  It  was  not  merely  helping  out  municipal  plants 
that  we  were  called  upon,  but  in  some  instances  municipalities  found 
themselves  in  dire  distress.  While  Mr.  McDougall  and  I  were  in 
Atlantic  City  during  our  past  Convention  we  were  very  glad  indeed  to 
hear  Mayor  Bachrach,  of  that  city,  come  out  frankly  and   thank  the 
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National  Association  through  its  Committee  on  Gas  and  Electric  Ser- 
vices, for  securing  coal  which  enabled  its  water  plant  to  remain  in 
operation  last  winter.  (Applause).  That  Committee  is  in  the  closest 
touch  with  our  Fuel  Administration,  and  I  can  state,  confidentially, 
perhaps — there  is  nothing  to  conceal  about  it — that  Dr.  Garfield  sits 
into  our  meetings  quite  frequently,  and  that  our  Secretary  is  virtually 
a  member  of  the  Coal  Board,  and  in  that  way  we  are  enabled  to  do  a 
great  deal  of  work,  and  feel  more  hopeful  than  we  might  otherwise 
feel  about  the  conditions  which  confront  us  during  the  coming  critical 
year  your  President  has  just  referred  to. 

Coal  Situation 

According  to  the  figures  which  we  have — and  which  were  con- 
firmed by  Mr.  Xoyes.  the  Conservation  Director  of  the  Fuel  Admin- 
istration, who  spoke  at  our  dinner  a  week  ago — the  needs  for  coal  in 
the  I  nited  States  during  the  coming  year  will  be  700.000.000  tons,  a 
considerable  portion  of  that  being  directed  and  diverted  to  Canada. 
The  utmost  production  we  can  count  upon  at  the  present  minute  is 
650, 000,000,  leaving  a  deficit,  as  Mr.  McDougall  states,  of  about  50.000,- 
000  tons.  It  has  been  endeavored  to  meet  that  in  various  ways;  one 
being  the  interconnection  and  interlocking  of  various  generating  sys- 
tems. Another,  which  has  seemed  drastic  and  is  meeting  with  a  great 
deal  of  opposition,  is  putting  as  many  isolated  plants  out  of  business 
as  possible.  You  all  know  the  absurdly  high  ratio  of  fuel  consump- 
tion on  which  they  operate,  and  already  a  great  deal  of  work  is  being 
done  along  that  line.  In  Xew  York  no  fewer  than  fifty  of  the  larger 
isolated  plants  have  been  recently  hooked  up  with  the  local  central 
station  company,  and  it  is  purely  on  that  fuel  basis.  We  are  also 
confronted  with  such  measures — with  regard  to  which  I  have  had 
correspondence  with  several  of  our  member  companies  in  Canada, 
as  the  cutting  down  of  sign  lighting  and  vanity  lighting,  and  lighting 
•  >t"  that  character.  At  the  present  moment  Broadway  is  in  full  blast, 
and  I  am  glad  to  say  that  Coney  Island  is  no  longer  on  the  blink. 
It  was  a  scene  of  desolation  quite  recently  to  go  along  that  coast 
and  see  nothing  doing  in  that  respect.  But  probably  in  the  early 
tall  once  more  the  restriction  will  not  be  imposed  so  rigorously  and 
places  of  amusement  may  enjoy  that  amount  of  extra  illumination 
which   really   in   the  long  run   consumes   so  little   coal. 

We  arc  now  confronted  with  a  new  proposition,  which  was 
afoot  within  the  last  week,  something  along,  the  lines  of  what  they 
have  had  to  confront  in  England  and  France,  and  that  is  the  restric- 
tion of  the  domestic  or  private  consumer  in  the  amount  of  current  to 
be  used  for  light,  heat  or  power,  thus  releasing  a  certain  number  of 
units  for  employment  in  industries  of  various  kinds,  particularly  in 
the  production  of  munitions.  Now,  those  peaks  do  not  overlap,  and 
a  threat  deal  of  thought  and  attention  is  being  given  to  it.  but  it  seems 
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quite  on  the  cards  during  the  winter  we  in  America  will  see  some  re- 
striction or  regulation  of  that  kind  passed.  And  I  can  assure  you 
in  that  respect,  as  to  all  others  which  it  has  given  attention,  our 
National  Committee  on  Gas  and  Electricity  is  on  the  job  very  much. 
I  would  like  to  say  that  that  Committee  is  at  your  service.  I 
hope  you  won't  get  into  difficulties  which  might  compel  you  to  send 
distress  cries,  but  if  we  can  help  you.  please  let  us  know  it.  and  I 
can  assure  you  we  will  only  be  too  glad  to  do  what  is  possible. 

N.E.L.A.  National  Committee  on  Public  Utility  Conditions 
The  other  Committee  is  of  a  somewhat,  different  character  and 
scope,  the  National  Committee  on  Public  Utility  Conditions.  I  hardly 
like  .to  characterize  that  as  a  political  committee,  as  it  would  not  be 
exact  or  quite  fair.  But  it  is  notable  that  while  the  other  Committee 
on  Gas  and  Electric  Service  limits  its  attention  and  energies  largely  to 
the  governmental  departments  and  bureaus,  the  Committee  on  Public 
Utility  Conditions  has  found  a  very  noted  sphere  of  work  at  the  other 
end  of  Washington  Avenue,  where  Congress  sits.  The  Gas  and  Elec- 
tric Service  Committee  has  been  of  infinite  use  to  the  Government, 
as,  for  example,  in  the  equipment  of  cantonments  with  light,  heat  and 
power  and  securing  of  service  in  various  ways  which  the  Govern- 
ment needed  in  a  great  hurry,  especially  in  the  equipment  and  opera- 
tion  of  new   munition   factories. 

The  National  Committee  on  Public  Utility  conditions  has  had 
its  attention  riv'etted  to  two  main  subjects.  One  is  rates  and  rate  in- 
creases, and  the  other  the  securing  of  necessary  capital  with  which  to 
carry  on  the  industry.  Your  President  has  summarized  the  figures 
which  have  attended  the  general  movement  for  rate  increases  in  our 
country.  Taking  public  utilities  as  a  whole,  there  have  Keen  this  year 
very  nearly  TOO  rate  increases;  that  including  a  good  many  cases  where 
street  railway  lares  have  been  jacked  up  from  5c  to  6c  or  higher.  In 
our  own  field,  some  of  the  rate  increases  have  gone  as  high  as  from 
23  to  25  per  cent.;  as,  for  example,  at  San  Diego,  California.  A  great 
deal  of  thai  work  is  due  to  the  activity  t<\  our  Committee  in  Wash- 
ington. But  it  lias  done  a  little  more  than  that.  Il  has  brought  the 
subject  to  the  attention  of  the  higher  authorities,  and  during  the  past 
winter  we  were  enabled  to  secure  letters  from  President  Wilson. 
Secretary  McAdoo  and  the  Comptroller  of  the  Currency.  Mr.  Wil- 
liams, recommending,  suggesting,  and  virtually  requesting  public 
utility  commissions  throughout  the  country,  and  every  person  in  au- 
thority on  the  subject,  to  granl  rate  increases  without  delay.  We  have 
not  by  any  means  ceased  our  effort  in  that  respect,  but  it  is  needless 
to  say  that  with  a  commendation  of  this  kind  from  the  highest  au- 
thorities in  the  land,  a  great  deal  of  weight  and  importance  has  been 
given  to  our  movement  which  it  would  otherwise  not  have  enjoyed: 
and   it   has  come  with  all   the   more  weight  and  effect   from   the  recog- 
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nition  of  the  value  and  importance  of  the  utility  and  the  fact  that  we 
are  recognized  not  as  a  little  Local  public  utility  operating  in  a  small 
given  area,  but  as  a  great  national  industry,  the  welfare  of  which  is 
highly  essential  to  the  one  thing,  which  will  appeal  to  you  more  than 
anything   else,   winning   the    war.      (Applause). 

The  other  angle  or  aspect  of  the  work  of  that  Committee  is  that 
vital  one  of  not  only  securing  capital  for  extensions,  hut  for  hanging 
on  to  the  capital  which  we  have  got  in  the  industry.  At  the  present 
moment,  within  another  week,  something  like  $200,000,000  of  obliga- 
tions mature.  And  it  is  needless  to  say  that  public  utilities  are  not 
in  any  position  to  raise  new  money  to  take  that  Up.  They  have  got  to 
he  extended  or  taken  care  of.  During  the  past  winter,  legislation  in 
Congress  resulted  in  the  enactment  of  what  is  known  as  the  War 
Finance  Corporation  Law — a  law  which  the  National  Electric  Light 
Association  had  a  great  deal  to  do  with  putting  it  on  the  statute 
book.  But  we  were  rather  disappointed  when  it  came  to  the  applica- 
tion t>i  it. — a  fund  of  $500,000,000  for  the  assistance  of  industries,  and 
we  presumed  that  utilities  which  needed  assistance  would  he  uiven 
assistance...  The  administrators  of  that  law  felt  that  it  would  not  he 
wise  <?r  proper  for  them  to  immobilize  a  large  proportion  of  that 
money  in  public  utility  securities  which  could  not  lie  liquidated  easily, 
and  only  in  extreme  cases  were  they  willing  to  come  to  the  assist- 
ance of  utilities  whose  ohligations  were  maturing.  One  case  I  can 
mention,  that  of  our  member  company  in  Xew  Orleans,  with  some 
$6,000,000  or  $7,000, OOP  to  take  up  immediately.  The  War  Finance 
Corporation  decided  that  it  could  not  interfere  in -the  matter,  although 
the  Governor  of  the  State  and  the  Mayor  and  the  Corporation  Coun- 
sel of  Xew  Orleans  came  to  the  support  of  the  proposition  and  en- 
dorsed it  heartily.  On  the  other  hand,  just  as  1  left  Xew  York  yester- 
day, I  was  glad  to  note  that  the  War  Finance  Corporation  had  come  to 
the  assistance  of  the  Brooklyn  Rapid  Transit  system,  which  has  some 
$57,000,000  ohligations  coming  due  almost  immediately,  and  has 
agreed   to  fake  up  in   its   hehalf  some   $17,000,000   of  that   amount. 

But  a  more  hopeful  step  has  been  the  formation  by  the  hankers 
themselves  of  a  pooling  fund,  represented  in  a  special  corporation, 
with  a  capital  of  $100.0()o,ooo.  the  whole  of  which  is  to  he  devoted  to 
the  assistance  of  public  utilities.  We  had  some  very  important  meet 
ings  in  Xew  York,  and  we  politely  and  diplomatically  gave  the  hank- 
ers to  understand  if  we  were  not  assisted  in  some  such  way  as  this, 
why  we  would  form  a  co-operative  hank  or  fund  of  our  own.  which 
could  he  easily  financed  to  that  amount  and  would,  so  to  speak,  make 
US  more  independent  of  the  banks — to  that  extent  at  least.  Now,  the 
hankers  are  proposing,  according  to  the  plans  which  are  published 
hut  not  given  in  detail,  that  they  will  devote  this  fund  to  taking  up 
the  maturing  obligations  of  the  public  utilities  under  Section 
tin-,  War  Finance  Corporation  law.     And  the  War  Finance  Corpora- 
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tion  law  permits  the  directors  of  the  fund  of  $500,000,000,  to  re-dis- 
count for  the  bankers  that  paper  up  to  70  per  cent. — so  that  all  that 
the  bankers  tie  up  in  that  respect  is  30  per  cent.  And  it  is  believed 
that  in  this  way  the  relief  may  be  secured  which  we  so  greatly  need. 
and  which  can  be  secured  only  in  some  such  way.  It  is  obviously 
necessary  that  relief  should  be  granted.  It  is  obviously  desirable  that 
the  bankers  should  assist  the  public  utilities  to  prevent  what  might 
well  impend  in  the  shape  of  general  financial  disaster.  If  the  public 
utilities,  in  whose  securities  so  man}-  of  the  banks  are  deeply  inter- 
ested, were  allowed  to  go  to  the  wall,  it  would  not  end  there. 

That  has  been  part  of  the  work  of  this  Committee,  which  I  am 
telling  you  in  confidence — practically  few  or  none  of  its  details  have 
been  made  public — but  it  was  felt  by  the  President  and  myself  that 
this  sister  Association  might  well  be  acquainted  with  what  we  were 
trying  to  do  in  Washington  along  these  lines. 

With  regard  to  rate  increases.  I  said  that  we  had  not  finished  our 
work.  And  at  Atlantic  City  I  published  a  pamphlet,  which  is  already 
being  sent  to  all  member  companies;  it  is  a  compilation  of  some  hun- 
dred rate  increases  in  our  industry  made  during  the  past  year — a 
pamphlet  of  nearly  100  pages,  in  which  a  great  many  details  are  given 
of  rate  increases,  and  as  to  coal  clauses  and  other  features.  If  you 
gentlemen  do  not  receive  those  copies  I  shall  be  very  glad  to  hear 
from  you  and  fix  you  up  to  the  best  of  our  ability. 

There  is  one  matter  which  we  dealt  with  at  Atlantic  City,  and 
which  I  urged  your  modest  President  to  bring  to  your  attention  him- 
self, but  I  was  not  successful.  We  had  a  very  patriotic  meeting.  It 
did  much  to  intensify  the  enthusiasm  with  which  we  are  confronting 
the  great  problem  of  beating  the  bloody  Hun,  and  it  strengthened  us 
in  our  resolves  to  stand  privation  and  endure  to  the  end.  In 
the  Report  of  the  Committee  on  the  President's  address — which,  by 
the  way,  was  a  masterpiece  and  went  to  the  extreme  of  your  own 
President,  because  while  his  occupied  seven  and  a  half  minutes,  Mr. 
Lieb's  occupied  62  minutes  by  my  watch.  That  is  being  printed,  and 
you  will  get  copies  of  it  just  as  soon  as  I  can  get  it  through  the  press. 
The  Report  of  the  Committee  on  this  magnificent  President's  address 
included  a  Resolution  of  fealty  and  of  loyalty.  It  was  the  de- 
sire of  President  McDougall,  as  it  is  the  desire  of  President  Lieb — 
whose  best  wishes  I  bring  with  me — that  the  Resolution  should  be 
brought  to  your  attention  at  this  meeting,  and  as  your  President 
would  not  read  it,  I  have  his  permission  to  do  to. 
The    President:     Instructions.      (Laughter). 

Mr.  Martin:  I  obey  your  order.  (Laughter).  The  Resolution  is 
as   follows: 

"RESOLVED  THAT:  The  National  Electric  Light  Asso- 
ciation in  annual  convention  assembled,  desires  to  extend  to 
the  President  of  the  United  States  and  all  others  in  authority 
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the  assurance  that  in  its  organization  and  its  membership  it  is 
in  thorough  accord  with  the  fixed  determination  of  the  Am- 
erican people  and  their  chosen  representatives  to  prosecute 
the  war  with  the  utmost  vigor  and  to  a  victorious  conclusion, 
— however  long  it  may  take  and  however  much  it  may  cost 
them  in  men,  money  and  other  forms  of  sacrifice. 

"The  goal  we  seek  through  the  prosecution  of  the  war 
is  the  winning  of  a  great  Peace — a  peace  so  well  established 
that  it  cannot  lightly  be  disturbed  by  autocratic  force  wedded 
to  the  doctrine  that  might  makes  right.  For  such  an  end  of 
the  war  we  are  ready  cheerfully  to  submit  to  such  further 
restrictions  of  personal  and  corporate  activities,  and  to  such 
further  burdens  upon  private  and  corporate  property  and 
business,  as  may  be  found  necessary  to  impose  upon  the 
people  and  industries   of  the   country. 

"We  recognize  as  the  one  great  menace  of  the  future  the 
possibility  of  an  inconclusive  peace — an  armed  truce  which 
would  inevitably  end  in  a  renewal  of  the  unspeakable  horrors 
of  the  present  war.  That  must  not  be,  and  the  only  way  to 
prevent  it  is  to  carry  this  war  to  Victory — a  victory  so  com- 
plete and  overwhelming  that  the  forces  of  evil  will  be  glad 
to  accept  such  terms  as  an  outraged  world  may  be  willing  in 
justice  to  accord.  No  compromise,  no  half-way  measures, 
no  patched  up  "scraps  of  paper"  can  accomplish  this  great  end; 
but  only  the  devotion,  the  patience,  the  self  sacrifice  and  the 
undying  patriotism   of  our  people  and  their  great  Allies. 

"With  a  realizing  sense  of  the  stupendous  sacrifices,  but 
with  an  abiding  faith  in  the  ultimate  result,  we  pledge  all  that 
we  have  and  all  that  we  arc  to  the  Holy  Cause."    (Applause). 
I   had  the  honour  of  transmitting  that   to   the   White   House,  and 
within   twenty-four  hours   of   receiving  a   most  appreciative,   kind   and 
sympathetic   response   from   President  Wilson   himself.      (Applause).. 
I   am  very  glad,  indeed,  to   have   had   the   privilege   and   honor   of 
reading    that    resolution    here    and    of    congratulating    you    upon    this 
magnificent   showing  that   the   Canadian  people   and   nation   has   given 
to  the  world  and  the  great  example  to  us,  loyalty,  patriotism  and  de- 
termination to  see   the  battle  of  civilization   seen  through  to  a  finish. 
(Great  applause). 

A.  Monro  Grier.  K.C. :  Mr.  President,  I  rise  with  a  particular 
object,  but  before  alluding  to  that,  if  you  will  pardon  me,  I  would 
just  interject  a  word  or  two.  because  I  do  not  see  on  this  programme 
any  opportunity  to  discuss  the  report  of  the  President  and  Secre- 
tary. Perhaps  there  will  be  such  an  opportunity,  and  for  that  reason 
I    am   only   going   to   say   a   word   or   two. 

I   wish   to   say  that  it   gave   us   the   greatest  possible   pleasure   to 
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listen  to  such  a  report  as  you  gave  us  this  morning.  I  wish  at  the 
same  time  to  refer  to  the  excellent  work  of  the  Secretary-Treasurer 
in   bringing  us  to   such   a   line  shape  as  we  are  in. 

I  now  have  the  honour  of -proposing  a  vote  of  thanks  to  Air. 
Martin,  not  only  for  his  address  to  us  this  morning,  but  for  his  being 
here  with  us  once  more.  The  fact  of  the  matter  is  that  any  language 
which  I  might  make  use  of  would  only  render  him  uncomfortable,  if  1 
spoke  all  that  is  in  my  heart.  But  I  can  perhaps  sum  it  all  up  when 
1  say  this:  That  in  Mr.  Martin  we  feel  and  recognize  once  more  that 
he  is  a  tit  representative  to  bring  to  us  such  a  resolution  as  he  has 
just  read  from  the  Electrical  Association  of  the  United  States  of  Am- 
erica. Mr.  Martin's  keen  appreciation  and  analytical  power  will  en- 
able him  at  once  to  see  that  in  using  such  language  as  that  I  have 
said  much  more  than  if  I  had  spent  minutes  and  perhaps  hours  in 
commendation  of  him.  It  is  a  very  great  pleasure  indeed  to  see  him 
and  meet  him  once  more;  it  is,  as  I  say,  an  added  pleasure  since  he 
comes   bearing  such  a  message. 

We  are  at  one  with  the  Americans  in  this  splendid  address  they 
have  made.  For  my  own  part,  I  do  not  recall  having  listened  to  a 
resolution  by  any  body  of  men  which  seems  to  me  so  tersely,  so  finely, 
so  fittingly  to  represent  the  spirit  of  those  of  us  who  are  really  loyal 
as  does  this  resolution  which  we  have  had  the  pleasure  and  honour 
of  listening  to.  I  admire.  I  wonder  at,  and  1  am  immensely  pleased, 
as  we  all  are.  with  such  a  resolution.  It  is  not  only  that  in  spirit  it 
is  line  but  that  in  form  as  well  it  is  splendid.  It  seems  to  combine 
the  line  depth  of  feeling  which  we  all  have,  with  wonderful  terse- 
ness and  vigour  of  expression.  It  really  shows  to  a  world  what  the 
English  language  can  do.  It  demonstrates  once  more,  that  whilst 
there  may  be  other  languages  which  can  do  great  things,  when  it 
comes  to  the  matter  of  expressing  deep,  line  feelings,  this  old  langu- 
age which  Shakespeare  spoke,  and  which  our  two  countries  share  in 
common,  is  a  language  which  is  fitted  to  describe  the  highest  emo- 
tions, the  most  wonderful  of  feelings.  Again,  for  my  own  part,  I 
confess  that  I  am  deeply  moved  by  hearing  one's  own  thoughts,  as  it 
were,  so  wonderfully  and  as  fittingly  uttered  for  us  all.  It  is  with  the 
greatest  possible  pleasure  then,  sir,  that  I  move  a  very  hearty  vdt'e 
of  thanks  to  Mr.  Martin  for  his  address  to  us  this  morning.  (Great 
applause  )  . 

The  1 'resident:  Gentlemen.  I  do  not  know  whether  it  is  necessary 
to  put  that  motion,  but  I  would  ask  you  to  carry  it  by  a  standing  vote. 

— Motion  was  carried  by  a  unanimous  standing  vote,  with  great 
enthusiasm. 

The  President:  Mr.  Martin,  I  have  much  pleasure  in  extending 
to   yon   tin-    hearty  vote   of   thanks   of   this   Association. 

Mr.  Martin:  I  am  only  sorry  that  by  my  side  at  this  moment 
doe--   not    stand    that    tine  expression   of  the   German   race   embodied    in 
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the  President  of  the  National  Electric  Light  Association,  a  man  whom 

we  all  love  and  esteem,  John   W.   Lieb.      (Applause). 

The  President:  I  am  sure  that  the  members  will  thoroughly  agree 
with  me  that  it  was  fit  and  proper  that  Mr.  Martin  should  read  that 
resolution,  and  that  coming  from  him  it  was  much  more  appropriate 
than  if  I   had  read  it. 

As  the  time  is  going  on  we  will  proceed  with  our  programme. 
I  understand  Mr.  Wilson  has  been  unable  to  get  here  and  conse- 
quently his  report  on  Prime  Movers  Committee  Report  will  be  passed 
over,  and  I  will  ask  Mr.  Maclachlan  to  give  Accident  Prevention  Com- 
mittee Report.  It  is  a  very  important  subject,  gentlemen,  and  I  am 
sure  we  will  be  glad  to  have  Mr.  Maclachlan  present  it  to  us. 

Report  of  Accident  Prevention  Committee 

Wills  Maclachlan,  Chairman 

Mr.  Chairman  and  gentlemen,  this  year  we  have  not  prepared  a 
Report  of  the  Accident  Prevention  Committee,  in  that  some  of  the 
most  important  matters  that  we  could  present  before  you  are  in  a 
state  of  preparation  by  the  Accident  Prevention  Committee  of  the 
N.E.L.A.  The  important  points  being  the  standard  for  belts  for  line- 
men and  a  standard  method  for  the  specification,  purchase  and  test- 
ing and  care  of  rubber  gloves.  This  will  be  presented  in  the  X.E.L.A. 
Report  which  you  will  all  get. 

•  In  looking  over  the  matter,  though.  I  felt  that  a  presentation  of 
a  demonstration  of  resuscitation  from  electric  shock  would  be  of  some 
value  and  interest  to  you.  as  I  iind  that  very  few  electrical  men  know 
really  how  to  bring  a  man  around  from  electric  shock.  In  carrying 
out  the  work  in  Ontario  we  have  trained  possibly  thousands  of  em- 
ployees, and  we  have  successfully  resuscitated  a  number  of  men  since 
the  1st  of  January,  1915.  Five  of  those  men  have  been  resuscitated 
since  the  1st  of  January,  1917,  four  from  electric  shock  and  one  from 
drowning. 

Mr.  Martin  spoke  of  the  third  commission  on  resuscitation  that 
has  held  its  first  meeting  in  Xew  York.  Its  proceedings  will  be  put 
before  the  medical  fraternity-  in  their  journals,  and  I  do  not  wish  to 
anticipate  them,  but  anything  that  I  show  you  here  will  be  supported 
by  the  resolutions  that  were  passed  in  Xew  York.  On  that  commis- 
sion are  represented  the  Rockefeller  Institution.  Harvard  Cniversity, 
Yale  University,  Johns  Hopkins  University,  Western  Reserve  Univer- 
sity, Public  Health  Service  of  the  United  States,  and  Surgeons 
General  of  the  Army.  Navy  and  Ordnance  of  the  United  States, 
together  witli  certain  industrial  surgeons  such  as  Dr.  LaurTer,  of 
Pittsburg,  and  Dr.  Schubmehl,  of  the   General   Electric   Company. 

Let  me  explain  briefly  the  way  you  breathe— First,  right  across 
your  body  is  a  diaphragm;   above  it  is  the   heart  and   lungs;   below   it 
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the  stomach,  liver,  spleen  and  the  intestines.  In  breathing  that 
diaphragm  moves  up,  compresses  the  cavity  above  the  diaphragm, 
compresses  the  lungs  and  forces  the  air  out  of  the  lungs.  Then  it 
drops  down,  causes  a  partial  vacuum  in  the  cavity,  and  the  lungs 
enlarge  and  the  air  goes  in  the  mouth  and  nose.  In  the  case  of  elec- 
tric shock  the  nerve  centres  that  are  operating  this  diaphragm  are 
paralyzed,  and  the  nerve  centre  that  is  operating  the  heart  is  weak; 
these  cause  you  to  have  a  suspension  of  the  breathing  and  a  very 
weak  heart.  What  we  do  is  to  bring  pressure  to  bear  on  the  liver, 
spleen  and  stomach,  and  force  the  diaphragm  up  and  force  the  air 
out.  Then  we  release — these  three  bodies  fall  back  into  place  and 
the  diaphragm  comes  down  and  the  air  goes  in.  In  that  way  we  are 
simply  duplicating  or -simply  carrying  out  what  nature  does  with  you 
in  breathing.  We  also  bring  a  certain  amount  of  pressure  to  bear 
on  the  spleen  and  force  the  blood  into  the  heart— .-in  the  nature  of 
priming   the   heart. 

I  will  now  show  you  a  demonstration  of  training  two  men  who 
have  in  it  had  any  training  in  resuscitation — this  is  just  the  way  thai 
I  do  it  in  the  power  companies,  and  then  we  will  have  a  gang  put 
on  a  resuscitation  as  it  can  be  done  by  trained  men.  After  which,  if 
there  are  any  questions  to  ask,  I  will  be  most  pleased  to  answer  what 
I   can. 

Demonstration  of  Resuscitation  Applied 

These  men  have  come  right  from  a  job.  I  wanted  to  show  it  in 
the  real  method  that  is  carried  on.  These  men  are  employees  of  the 
<  >ttawa  Electric  Company  who  would  not  normally  be  required  to 
perform  resuscitation.  All  the  employees  of  the  company  that  would 
normally  be  required  to  perform  resuscitation  can  do  it.  We  have 
tried  them  all  out. 

If  you  would  lie  down  on  your  back.  (Man  lies  down  on  floor). 
Turn  man  over  on  his  stomach.  Clear  the  mouth  of  any  chewing  gum. 
tobacco  or  false  teeth.  Put  arms  over  head  one  bent  at  elbow  and 
rest  head  on  it.  Grip  the  man  as  if  you  were  gripping  a  horse,  strad- 
dling him,  with  your  knees  just  behind  trousers  pockets'.  Then  put 
your  hands  in  the  position  shown  in  Figure  1,  fingers  over  lower  ribs, 
little  finger  on  lowest  rib,  tips  of  fingers  out  of  sight,  stiffen  your 
arms  and  rock  forward  on  your  knees,  bringing  pressure  to  bear  as 
shown  in  Figure  2,  then  back  relieving  pressure.  Continue  this  oper- 
ation, taking  the  time  from  your  own  breathing.  (Demonstration  put 
on) . 

Now  say  I  am  tiring  in  carrying  this  on.  The  way  you  change 
over  to  man  relieving  is  to  put  your  hand  just  where  this  right  one 
is,  press  down,  back,  (man  relieving  straddles  victim)  down  and  back, 
down  and  back.  New  operator  is  now  in  position  and  old  one  gets  up. 

Now,  the  next  man  would  normally  come  here,  loosen  the  collar, 
and  take  a  hand  axe  or  stick  about  the  size  of  a  baseball  bat  and  ham- 
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Figure  1 


Figure  2 

Resuscitation    by    Prone    Pressure    Method 
(See  page   ill'  I 
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mer  the   man's  heels,  which   is,   in  a  way   to   imitate   a   fall,   or  give  a 
shock  to  his  nervous  system. 

A   Member:    How  long  do  you   continue   that? 

Mr.  Maclachlan:  Continue  that  for  three  hours  and  a  half  or  un- 
til the  onset  of  rigor  mortis  or  the.  cooling  of  the  body  after  an  ap- 
plication of  heat. 

A  Member:    Do  you  take  off  the  shoes  when  you  hit  the  feet? 

Mr.  Maclachlan:    No,  leave  the  shoes  on. 

A  Member:  That  work  on  the  heels  continues  throughout  the 
whole  three  hours? 

Mr.  Maclachlan:  Xo,  about  twenty  times  and  then  stop.  Let  it 
go  for  a  few  minutes  and  then  repeat. 

Now  we  will  have  this  done  by  trained  men  from  the  Ottawa 
Electric   Company. 

The  men  from  the  Ottawa  Electric  Company  give  demonstration 

of  resuscitation. 

Mr.  Maclachlan:  Taking  the  belt  off  first  thing  because  it  fouls 
a  man  in  carrying  on  resuscitation.  Opening  the  mouth.  A  man  go- 
ing for  the  doctor. 

A  Member:    How  long  does  an  individual  keep  at  that  process? 

Mr.  Maclachlan:  Keep  at  it  about  ten  minutes.  I  have  had  men 
keep  it  up  far  longer  than  that.  It  is  not  tiring.  A  man  bringing 
back  a  medical  kit.  He  is  supposed  to  have  been  to  the  line  wagon 
and  got  his  first  aid  kit.  He  has  telephoned  for  doctor  and  brought 
back  a  hand  axe  that  they  did  not  happen  to  have  with  them. 
The  other  man  takes  over  the  process  of  resuscitation. 

Mr.  Maclachlan:  Opening  the  medical  kit  and  taking  out  vaporale 
of  ammonia.  Puts  it  for  the  man  to  breathe.  Taking  the  hand  axe 
and  hitting  the  feet.  You  will  notice  the  man  takes  his  hands  right 
off  the  patient  to  give  the  body  a  chance  to  extend  to  its  full. 

The   men   who   put  on   the   exhibition   of  resuscitation   were   given 

a  hearty  round  of  applause. 

The  President:  Before  these  men  go  I  would  like  to  thank  them 
for   their   part   in   the   demonstration. 

Mr.  Maclachlan:  You  will  possibly  find  that  your  medical  fra- 
ternity knows  little  about  resuscitation  from  electric  shock  or  the  help 
that  they  can  give.  If  you  want  to  advise  any  doctors  by  telling  them 
where  they  can  get  information  tell  them  to  look  up  the  British  Med- 
ical Journal  of  March  the  1st,  Stli  and  loth  of  1913,  and  American 
Medical  Journal  of  July  1st,  1916;  they  will  find  good  information. 
The  best  book  on  resuscitation  is  a  little  book  prepared  by  Dr.  Lauffer, 
of  the  Westinghouse  Company,  in  Pittsburg,  and  is  published  by  John 
\\  iley  &  Sons.  There  is  a  Report  of  the  Bureau  of  Mines,  U.  S.  Gov- 
ernment, giving  a  great  deal  of  information  from  their  Advisory  Sur- 
geon,' Dr.    Yandell    Henderson,   of  Yale. 


DISCUSSION   <i-\   ACCIDENT   PREVENTION  £z 

Mr.  Grier:  Generally  speaking,  do  you  find  the  medical  men  h  ts- 
pitable  to  any  suggestions  you  make? 

.Mr.  Maclachlan:  1  have  found  them  very  hospitable.  I  do  not 
do  it  publicly,  of  course.  I  have  trained  possibly  100  to  1  ■">!)  doctors 
in  their  own  offices.  That  is  the  best  way  to  deal  with  it.  bring  it  up 
in  casual  conversation. 

Mr.  J.  S.  Gould:   Is  that,  more  effective  than  pulmotor? 

Mr.  Maclachlan:  Yes  sir.  I  am  not  using  pulmotor  and  will  not 
demonstrate  or  teach  a  man   how   to  use  the  pulmotor. 

Mr.  J.   S.   Gould:    Why  ? 

Mr.  Maclachlan:  Because  it  has  not  saved  one  life  in  Ontario 
from  electric  shock. 

Mr.  J.  S.  Gould:    Why? 

Mr.  Maclachlan:  Because  it  does  not  get  the  air  and  combination 
of  air  and  oxygen  into  the  base  of  the  lungs.  That  is  one  reaMjn. 
Another  reason,  that  it  is  not  usually  on  the  job  when' you  want  it. 
and  the  loss  of  five  minutes,  a  man  will  usually  die  in  that  time.  An- 
other thing.  I  have  not  been  able  to  train  employees  in  the  use  of  the 
prone  pressure  method  if  there  are  pulmotors  available  for  their  use, 
or  if  the  company  back  of  them  is  suggesting  the  use  of  the  pul- 
motor. The  largest  companies  now  have  disregarded  the  use  of  the 
pulmotor.    They  have  either  got  them   in  storage  or  have   sold  them. 

Mr.  J.  S.  Gould:  I  was  not  defending  the  pulmotor:  I  was  only 
asking  for  information. 

Mr.  Maclachlan:  I  am  glad  you  did  because  I  wanted  to  bring 
out  that  point.  That  also  includes  the  lung  motor,  and  there  are  half 
a  dozen  others  that  are  not   very  well  advertised. 

A  Member:    Would  you  use  prone  method  for  gas  poisoning? 

Mr.  Maclachlan:  Yes  sir;  if  you  will  use  a  tank  of  oxygen  with 
face  mask  and  feed  it  fairly  close  to  the  mouth  for  about  the  first  -'0 
minutes  and  then  disregard  the  oxygen.  The  oxygen  is  only  of  use 
in  gas  poisoning  cases  for  about  the  first  20  minutes.  If  you  have 
not  got  it.  you  have  a  lot  of  oxygen  in  the  air,  and  if  you  will  work 
a  man  a  little  faster  in  a  gas  poisoning  case  than  I  was  working  him, 
you  will   usually   bring  the   man   around. 

A  Member:  The  pulmotor  has  been  proven  to  be  of  apparent 
use  in  gas  poisoning. 

Mr.  Maclachlan:-  Well,  this  Commission  I  was  speaking  of  are 
not  advocating  it.  They  are  advocating  the  use  of  the  prone  pressure 
method.  In  mine  cases,  which  are  very  similar  to  gas  poisoning 
cases,  the  Bureau  of  Mines  is  not  recommending  the  use  of  the  pul- 
motor, but  is  recommending  the  use  of  the  prone  pressure  in 
with  simple  scheme  of  oxygen  tank  with  gas  mask. 

A  Member:    Is  that  the  same  system  used  in  the  case  of  drowning? 

Mr.   Maclachlan:    Exactly   the   same   system:     In    this   method   you 
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do  not  have  to  roll  the  man.      The   first  pressure  you   give  out  comes 
the  water. 

In  one  company  we  had  the  case  of  a  man  in  a  diving  suit;  when 
underneath  the  water  the  face  mask  became  loose  and  water  got  in. 
They  pulled  him  out,  took  eight  minutes  to  get  his  suit  off;  by  that 
time  the  pulmotor  was  there.  Used  it  for  about  three  minutes;  were 
getting  unsatisfactory  results  and  disregarded  the  pulmotor.  Threw 
him  over  on  the  face  and  carried  out  this  method.  The  mucous  and 
water  came  out  during  the  first  three  strokes  and  he  revived  in  about 
nine  minutes. 

The  President:  Before  proceeding  with  the  next  number,  you 
probably  have  had  some  notice  of  this  evening's  dinner.  We  expect 
to  have  an  informal  dinner  to-night,  and  we  would  like  you  all  to 
get  there  about  a  quarter  to  seven  so  that  we  may  get  started  about 
seven  o'clock.  We  hope  everybody  will  be  in  attendance,  as  this  is 
■•-together  session,  and  this  is  one  very  important  means  of  get- 
ting  to   know  each   other. 

I  will  call  on  Mr.  Dion  to  read  the  Report  on  Overhead  Lines 
'  ommittee. 

Mr.  A.  A.  Dion:  Mr.  Chairman  and  gentlemen.  I  am  afraid  you 
will  be  disappointed  with  the  results  of  the  Committee  on  Overhead 
Lines.  This  Committee  at  the  start  realized  that  the  work  on  Over- 
bead  Lines  had  been  taken  up  in  such  a  serious  and  complete  manner 
by  the  X.K.L.A.  for  years  past,  and  has  'lone  such  an  immense  amount 
of  work,  under  facilities  which  we  could  not  command,  produced  such 
results,  that  there  teemed  little  we  could  do  without  overlapping  and 
going  over  ti i<  ground — only  in  a  less  capable  way.    The  Ovei 

head  '  ommittee  of  the  N.E.L.A.  has  brought  out,  as  a  result  of  years 
of    <\-  !i    by    the    very    best   men    in    the    industry,    a    manual    01 

handbook  on  Overhead  Lin<  traction     This  has  been  added  to 

and  corrected  and  brought  up  to  date,  and  the  work  is  so  vet) 
plete  thai  this    eat     I  ommittee  of  the  N.E.L.A,  has  found— of  which, 
by  the  way,  I  ha  <■  the  honour  of  being  a  member,  and  which  i 
on  its  work  b  i  mdence  during  the  past  year  in  ord< 

all  the  other  committees  are  doing — hardly  anything  to  add 

to  what  had  already  been  said  on  the  subject.     I  herefore,  there  was 

little  thai  thii   Committee  could  undertake.    However,  to  show 

our  good   will,   we  thought   we  mighi   cover  the  ground   by  inviting 

ing  members  if  th<   i 
poini  on  ction  they  would  like  to  know  about,  and 

we  woidd  endi  i    the  question!  an  wered;  tins  has  brought 

oul   a   fen    qui  ■    of  which  arc  old,  and   which  have   beei 

a!"  fully.     Bui  iu<  h  a    they  are,  I  am 

uk  to  briel 
whn  h  th<       ■       ■  the  <  ommittee  furnished. 
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Report  of  Committee  on  Overhead  Lines 

A.  A.  Dion,  Chairman 

To  the  Members  of  the  Canadian  Electrical  Association, — 
Gentlemen: — 

l  our  Committee  on  Overhead  Lines,  being  aware  of  the  great 
work  that  has  been  done  by  Committees  of  the  X.E.L.A.  on  this  sub- 
ject, the  handbook  on  Overhead  Line  Construction  that  has  been  pub- 
lished by  that  Association,  etc..  felt  that  it  would  be  useless  to  attempt 
to  go  over  the  same  ground,  and  thought  that  if  there  was  any  use 
at  this  time  for  a  Committee  on  Overhead  Lines  in  the  C.  E.  A.,  it  was 
that  such  a  Committee  might  take  up  special  questions  which  might 
be  raised  by  the  members  from  time  to  time.  Questions  were  invited, 
a  number  were  received,  and  the  membrs  of  the  Committee  were  asked 
to  give  answers  to  them. 

This  report,  therefore,  consists  of  these  questions,  with  a  sum- 
mary of  the  answers  given.  It  is  not  claimed  that  there  is  anything 
particularly  new  about  it;  the  questions  treated  have  all  been  treated 
before;  however,  the  report  is  presented  for  what  it  is  worth.  If  it 
is  ol  use  to  even  one  company  in  this  Association  it  may  justify  itself. 

Inquiry  Re  Outdoor  Disconnecting  Switches 

It  is  asked  it  improvement  is  not  needed  in  outdoor  types  of  dis- 
connecting switches.  It  has  been  found  in  some  instances  that 
switches  operated  by  means  of  cranks  or  swivel  joints,  when  made  of 
iron,  rust  and  seize  unless  frequently  used.  To  test  and  overhaul 
these  so  that  they  will  always  be  operative  necessitates  disconnecting 
the  lines,  and  in  that  case  the  switches  become  a  nuisance  rather  than 
a  convenience. 

Replies 

One  member  has  between  800  and  300  swivel  outdoor  disconnect- 
ing switches  on  a  40.000  volt  line,  and  has  not  found  that  the  bell 
cranks  ever  seize  owing  to  infrequent  use.  The  main  difficulty  has 
been  in  the  contacts.  Of  course,  like  any  other  piece  ^i  apparatus. 
the  switches  require  a  reasonable  amount  of  care  if  one  is  to  get  the 
best  service  from   them. 

The  member  has  found  that  in  outdoor  switches  it  is  essential 
that  exposed  moving  parts  lie  made  of  pon-COITOSrve  material,  in  order 
to  avoid  the  trouble  complained  of.  Copper  plating  of  bolts,  nuts. 
etc..   to   eliminate  corrosion,   has   not   been   found   satisfactory. 

The   member   says   he   is   not   using   switches   witli   bell   cranks   but 
]USt  the  ordinary  knife  blade  switches,  opened  bj  means  of  long  wood- 
en  sticks,  the   man   using  rubber   gloves.      This   has   been    found    - 
factory    up    to.    say.    85,000    volts,    but    above    this    it    becomes    perhaps 
rather    dangerous    to    open    such    switches    in    wet    weather. 
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Inquiry  Re  Grounding  Secondaries 

The  member  asks  the  '.'hardy  perennial"  questions  regarding 
grounding  secondaries,  whether  they  should  lie  grounded  to  water 
pipes,  rods  or  cones,  and  if  ground  rods  or  cones  are  used  whether 
they  should  be  embedded  in  coke,  what  resistance  to  ground  may  rea- 
sonably be  expected;  whether  the  same  ground  wire  should  be  used 
on  2200  volts  for  lightning  arrester  and  transformer  secondary  on  the 
same  pole;  whether  the  ground  wires  on  the  sides  of  poles  and  build- 
ings often  break;  if  it  is  worth  while  using  stranded  cable;  and  whe- 
ther the  ground  wire  should  be  insulated  or  bare. 

Replies 

(  >ne  member  answers  as  follows:  The  grounding  of  secondaries  to 
water  pipes  can  only  be  decided  with  the  co-operation  of  the  city  au- 
thorities. Failing  this,  cones  and  rods  must  be  used.  It  has  been 
found  very  difficult  to  measure  the  resistance  to  ground,  and  so  ii 
could  not  be  determined  what  might  reasonably  be  expected.  It  has 
been  the  member's  practice  to  install  separate  ground  wires  on  2200 
volt  circuits  for  lightning  arresters  and  transformers.  The  idea  being 
that  in  case  of  current  going  to  ground  from  primary  through  the 
lightning  arrester  there  will  be  enough  resistance  between  the  two 
cones  in  the  ground  to  prevent  a  very  high  voltage  being  impn 
on  the  secondary  system.  Ground  wires  running  down  .the  sides  of 
buildings  have  occasionally  been  burned  off  but  stranded  wire  would 
not  help  in  such  a  contingency. 

A  member  states  that  grounding  by  means  of  rods  or  cones  should 
never  be  practiced  unless  water  pipes  or  other  continuous  piping  sys- 
tems are  not  available.  The  resistance' through  a  ground  rod  or  cone- 
is  extremely  variable;  it  may  be  anything  and  cannot  be  depended  on. 
Water  pipes  are  recommended  after  extensive  experienced  If  ground 
rods  must  be  used,  some  hydroscopic  material  should  be  used  to  keep 
the  soil  moist  in  the  vicinity  If  the  ground  is  good  and  reliable  the 
same  ground  wire  may  be  used  for  all  purposes.  The  member  does 
not  use  ground  wires  on  the  sides  of  buildings  and  refers  to  the  fact 
that  this  matter  is  fully  covered  by  the  inspection  rules  in  Ontario. 

The  member  claims  that  without  doubt  the  water  pipe  make-  the 
besl  ground  and  states  that  there  is  a  wealth  of  information  published 
regarding  the  resistance  of  ground  connections  n\  various  kinds.  In 
his  opinion  .'■  is  much  better  to  use  two  separate  ground  wires  from 
lightning  arrester  and  secondary  of  transformer.  His  experience 
shows  that  grotmd  wires  are  sometimes  broken  by  mechanical  means, 
but  more  often  at  the  ground  line  through  electrolysis  or  natural  cor- 
rosion.  With  a  single  ground  wire  the  discharge  side  of  the  lightning 
arrester  would  remain  connected  to  the  non-grounded  secondary  of  the 
transformer,  which  is,  of  course,  undesirable. 

Another  member  answers  that   water  pipes   should   be  used   by  all 
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means,  that  ground  rods  are  only  a  poor  makeshift,  but  it  water  pipes 
cannot  he  used  the  ground  rod  may  be  of  service  to  you  with  the 
people,  and  in  the  courts,  in  case  an  accident  cannot  be  avoided. 
He  also  recommends  separate  ground  wires  for  lightning  arn 
and  transformers.  Bare  wire  could  be  used,  but  where  it  is  run  on 
the  side  of  a  pole  it  is  better  to  use  insulated  wire  for  the  sake  of  the 
linemen  on  2200  volt  lines.  It  wire  of  sufficient  size  is  used  there  will 
not  be  much  trouble  from  breaking,  even  if  solid  wire  is  used. 

Inquiry  Re  Transformer  Protection  from  Lightning 
The  member  asks  how  far  it  is  possible  to  protect  transformers 
from  the  effects  of  lightning.  He  wonders  if  it  is  possible  or  advis- 
able from  a  commercial  and  financial  viewpoint  to  protect  power 
transformers.  He  asks  if  transformers  are  really  protected  when 
lightning  arresters  are  scattered  about  the  primary  circuits,  but  not 
directly  connected  to  the  leads  of  transformers.  He  would  like  to 
know  how  many  arresters  should  be  used  for  a  bank  of  transform- 
ers or  a  single  lighting  transformer,  also  what  type  of  arrester  ap- 
pears to  have  given  the  least  trouble  as  regards  grounding  of  cir- 
cuits, after  a  lightning  disturbance,  causing  damage. 

Replies 

A  member  replies  that  manufacturers  now  get  out  a  type  of  ar- 
rester so  low  priced  that  protection  for  each  transformer  may  he  had 
without  excessive  expense.  It  is  a  question  as  between  the  cost  of 
losing  transformers  by  lightning  and  the  cost  of  arresters,  taking 
account,  however,  of  interruptions  to  service,  which  must  not  be  al- 
lowed where  they  can  be  avoided.  It  seems  hardly  necessary  to  pro- 
vide 100  per  cent,  protection.  Ample  protection  hasbeen  procured  by 
installing  arresters  at  critical  points  on  primary  circuits.  In  a  Can- 
adian city  100  per  cent,  protection  was  tried  and  afterwards  discarded 
in  favor  of  30  per  cent,  protection, — this  being  deemed  better;  every- 
thing considered.  For  an  outdoor  arrester  on  primary  circuits  this 
member  has  found  the  Multigap  type  Garton-Daniels  the  m 
ive.  The  arrester  is  also  equipped  with  a  fuse.  This  enables  it  to 
turn  off  normal  discharges  but  clears  the  line  in  case  of  heavy  cur- 
rents following.     There  is  no  protection  from  a  direct  hit  of  lightning. 

Another  member  states  that  it  would  appear  that  the  interest  and 
depreciation  on  the  capital  expenditure  necessary  for  the  protection 
of  2200  volt  transformers  exceeds  the  monetary  value  of  any  possible 
protection  which  may  be  obtained  on  transformers,  at  least  up 
K.V.A.  size.  For  smaller  sizes  the  suggestion  is  made  that  the  manu- 
facturers should  take  extra  precaution  in  insulating  against  damage 
by  lightning.  It  is  suggested  that  a  paper  presented  by  Mr.  Roper 
last  year  be  read  for  more  information  on  this  subject.  For  a  bank 
of  power  transformers  three  lightning  arresters  should  be  used.    This 
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member  knows  of  instances  where  both  primary  leads  of  a  lighting 
transformer  were  burnt  completely  off  inside  the  case  during  a  lightn- 
ing storm.  During  the  last  three  years  this  member  reports  practic- 
ally no  trouble  on  2200  volt  arresters,  mainly  Garton-Daniels  and 
C.G.E.  Expulsion  type. 

Another  member  puts  the  matter  this  way.  The  amount  that  may 
be  spent  in  providing  protection  for  lighting  transformers  should  be 
such  as  you  would  be  willing  to  pay  as  premium  for  insurance  against 
damage  by  lightning.  The  protection  is  usually  only  partial,  how- 
ever, as  transformers  are  destroyed  notwithstanding  protection.  One 
arrester  per  phase  should  be  enough  for  a  bank  of  transformers.  This 
member   prefers   the   Garton-Daniels   arrester. 

Inquiry  Re  Pole  Steps 

This  member  wishes  to  know  if  it  is  considered  desirable  to  spike 
poles  carrying  2200  volt  wires,  arc  light  circuits  and  secondary  cir- 
cuits in  city  streets,  or  should  only  those  poles  carrying  transformers 
be  spiked?  Should  a  transmission  line  carrying  a  voltage  of  10,000 
and  up,  running  through  town  and  country  districts,  have  poles  spiked? 
Should  steel  poles  have  steps  provided  in  both  city  and  country  dis- 
tricts. In  the  case  of  poles  built  up  with  lacing,  should  some  means 
be  provided  at  the  base  "o  prevent  children   climbing  these  poles. 

Replies 

One  member  states  that  it  is  obvious  that  only  such  poles  as  need 
to  be  climbed  frequently  should  be  spiked,  such  as  lamp  poles,  trans- 
former poles,  etc.  It  has  also  been  his  practice  to  omit  spikes  on 
lines  of  10,000  volts  or  over.  In  case  of  low  voltage  wires,  transform- 
ers, etc.,  placed  on  the  same  poles,  spikes  should  be  provided  as  high 
as  necessary  to  reach  the  low  voltage  parts,  but  omitted  in  the  space 
between  these  parts  and  the  high  voltage  wires.  This  member  does 
not  place  steps  on  his  steel  poles,  climbing  being  done  by  means  of  a 
ladder,  or  by  using  the  lattice  work  in  a  pole  of  that  kind. 

This  member  thinks  that  from  the  standpoint  of  long  life  of  poles 
they  should  be  spiked  where  there  is  necessity  for  frequently  climb- 
ing, but  he  assumes  that  the  question  is  asked  rather  from  the  stand- 
point of  safety  and  he  also  assumes  that  when  spiking  is  spoken  of 
it  means  that  within  a  certain  distance  from  the  ground  temporary 
steps  or  other  devices  are  used  so  as  to  avoid  spikes  within  reach  of 
a  man  on  the  ground.  This  rule  applies  to  all  poles  needing  spiking. 
but  where  poles  are  made  up  of  lacing,  not  on  a  protected  right-of- 
way,  and  therefore  accessible  to  children  who  might  climb  them,  some 
obstruction  should  be  placed  for  some  distance  above  the  ground, 
something  that  will  not  interfere  with  traffic  on  the  thoroughfare. 
This   member  uses   turned   down   hooks   on    the   poles. 

Another   member   with    long   experience   believes    that   in    the    city 
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all  poles  should  be  spiked.  They  all  have  to  be  climbed,  some  very 
frequently,  but  he  wishes  to  avoid  the  use  of  spurs  which  are  not 
very  safe  for  the  linemen,  and  quickly  damage  the  poles,  making  their 
appearance,  which  is  never  very  good,  much  worse.  The  spikes  should 
not  be  carried  lower  than  10  feet  from  the  ground.  Naturally,  lattice 
poles  in  exposed  places  should  have  some  protection  against  climb- 
ing by  irresponsible  or  reckless  persons.  This  member  knows  of  a 
case  where  a  grown  up  man  climbed  a  lattice  pole,  caught  the  wire 
on  top  and  was  instantly  killed,  doing  this  on  a  dare,  although  there 
was  a  sign  on  the  pole  which  he  could  not  help  reading,  marked 
"Danger,"   together  with   the   voltage. 

Inquiry  Re  Concrete  Reinforcing  on  Wood  Poles 

This  member  wishes  to  know  whether  the  practice  sometimes 
recommended  to  reinforce  and  prolong  the  life  of  wooden  poles  by 
placing  reinforced  concrete  around  the  base,  whe.e  decay  first  takes 
place,  is  advisable;  whether  the  extra  life  obtained  warrants  the  cost, 
and  if  the  increased  size  of  the  butts  is  not  objectionable  on  city 
streets. 

Reply 

This  question  was  answered  by  one  member  who  merely  states 
that  they  have  found  the  move  practicable  and  would  recommend  it. 
No  one  else  had  any  experience  in  the  matter.  It  is  one  that  might 
be  discussed  at  this  meeting  with  advantage  if  there  is  anyone  present 
who  can  tell  us  about  it  from  experience. 

Inquiry  Re  Location  of  Stores  Department 

A  member  asks  whether  it  is  advisable  to  have  a  central  store  for 
all  supplies  used  by  a  company,  or  to  have  different  sources  of  sup- 
ply in  different  parts  of  the  city. 

Replies 

The  answers  stated,  naturally,  that  it  is  a  matter  of  the  size  of 
the  city.  It  is  quite  certain  that  for  most  Canadian  companies  one 
general  store  is  the  proper  thing,  but  that  in  a  very  large  city  it 
might  save  time  to  have  certain  supplies  located  in  different  districts 
in  sub-stores,  all  subject,  of  course,  to  the  general  storekeeper. 

Inquiry  Re  Line  Construction  by  Contract 
We  are  asked  if  there  would  be  any  advantage  in  a  city  where 
several  companies  use  overhead  lines  in  arranging  with  a  general 
contractor  who  would  do  the  line  work  for  all  the  companies,  install- 
ing and  removing  transformers  and  services  with  the  idea  of  reduc- 
ing the  cost  to  each  company. 

Reply 
The  answers  state   that   where  the   companies  are   very   small   so 
that   a   proper   organization    may   not   be    maintained    there    might    be 
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some  advantage  in  the  suggested  plan,  although  there  would  be  little 
disposition  to  co-operate  if  the  companies  were  competing  in  business. 
Xo  other  answer  has  been  made  to  this.  It  would  seem  to  be  largely 
a  matter  of  local  conditions  which  each  company  must  decide  for  itself. 

Inquiry  Re  Lightning  Protection  for  Outdoor  Stations 

It  is  asked  what  is  the  best  scheme  for  lightning  protection  and 
fusing  for  high  tension  outdoor  stations. 

Replies 

One  member  suggests  horn  lightning  arresters  with  a  resistance 
placed  in  oil  between  the  ground  side  of  the  horn  and  the  ground. 
This  has  been  found  to  work  out  satisfactorily  on  13,000  volt  lines. 
Another  member  has  adopted  a  fused  horn  gap  in  series  with  the  ap- 
paratus and  a  choke  coil,  but  no  lightning  arresters,  his  idea  being 
that  for  such  stations  the  added  complication  of  lightning  protection 
with  little  or  no  attendance  introduces  a  greater  hazard  than  the 
omission  of  all  protective  apparatus  other  than  that  mentioned.  He 
has  had  no  trouble  in  four  years  where  the  above  plan  has  been  fol- 
lowed. 

Inquiry  Re  Sealing  Compound  for  Cable  Potheads 

The  member  is  anxous  to  know,  if  there  is  a  really  suitable  seal- 
ing compound  for  heavy  duty  high  tension  outdoor  cable  potheads. 

Reply 

To  this,  answer  is  made  by  a  member  that  his  experience  with 
outdoor  potheads  has  been  very  unsatisfactory  as  regards  the  keeping 
out  of  moisture,  and  he  has  resorted  to  the  ordinary  taped  head  for 
all  outdoor  cable  terminals.  Break-downs  on  these  have  been  few 
and  can  be  attributed  to  the  fact  that  the  leads  from  the  cable-head 
box  have  been  brought  up  in  such  a  way  that  water  could  enter  in- 
side the  cable-head  box- 
Inquiry  Re  Use  of  Air  Break  Switches 

The  advisability  of  using  airbreak  switches  and  the  proper  con- 
struction of  such  was  suggested  for  consideration,  presumably  for  use 
where  oil  switches  are  now  used. 

Reply 
This  brought  one  answer  from  a  member  who  says  he  tried  one 
such   switch,   operated   it    twice   then   had   to   discard   it   on   account   of 
surges  on  the  system. 

Inquiry  Re  Fuse  Protection 
A   member  asked   what   is   the   best   fuse   protection   for   industrial 
service  transformers  of  7.")  to  200   K.W. 
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Reply 

The  answer  to  this  is  that  the  best  protection  is  a  Fuse  subrm 
in  oil. 

Inquiry  Re  Pole  Preservative 
A  member  asks:  is  pole  preservation  used,  and  howl 

Replies 

One  member  replies  that  if  real  good  cedar  can  he  had  no  pre- 
servative need  be  used.  For  lumber  of  poorer  quality  he  recom- 
mends applying  preservatives  to  the  butt  with  a  brush,  while  the  pole 
is  very  dry.  Another  member  states  that  pole  preservation  is  not 
only  practicable,  but  advisable.  There  are  many  workable  schemes. 
The  butts  at  least  should  be  treated  either  by  brush  or  impregnation. 
Companies  selling  these  preservatives  will  furnish  data  as  to  the  cost 
and   effect   of   these    treatments. 

Inquiry  Re  Training  Unskilled  Labor 
The  question  is  raised  owing  to  the  shortage  of  trained  men  and 
companies  having  in  consequence  to  use  lower  grades  of  men,  whe- 
ther some  systematic  system  of  training  them  should  not  be  estab- 
lished. The  inquirer  finds  it  very  difficult  to  impart  even  the  neces- 
sary theoretical  information.  He  cannot  find  any  publications  which 
seem  to  be  plain  enough  for  the  average  mechanic,  and  he  wonders 
if  it  is  possible  to  make  simple  line  calculations  so  plain  to  the  aver- 
age line  foreman  that  he  may  be  able  to  check  up  for  himself  and 
not   be   entirely  dependent   on   the   Engineer  or   Superintendent. 

Reply 

The  answer  to  this  is  that  the  present  condition  is  temporary 
Only,  and  it  would  not  be  advisable  to  spend  a  great  deal  in  establish- 
ing educational   means,   that   it   is   difficult   to   get   men   to   read    1 ks 

and  that  practical  talks  to  the  men  with  illustrations  on  the  black- 
board, inviting  questions  and  using  great  patience  in  answering,  are 
means  that   might   be   used. 

All  the  replies  given  above  were  furnished  by  members  of  this 
Committee  and  must  be  taken  as  their  recommendation- 

This  is  all  we  have  to  submit,  and  I  trust  it  may  be  o\  some  ser- 
vice. 

The  President:  Contrary  to  the  pro-ram.  I  think  it  would  lie 
well  to  proceed  with  the  discussion  of  this  paper,  if  anybody  lias  any 
discussion  to  offer. 

Mr.  Peel  (Cornwall):  In  speaking  of  lightning  arresters,  where 
you  have  a  submarine  cable  crossing  a  small  stream  or  river,  con- 
necting two  overhead  lines  at  each  end,  is  it  possible  to  install  lightn- 
ing arresters  at  each  end  of  the  cable? 
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The  President:  I  will  ask  Mr.  Dion  to  take  a  note  of  these  ques- 
tions and  answer  them   altogether. 

Mr.  H.  E.  Randall:  This  is  not  exactly  a  question,  but  I  think 
there  are  one  or  two  things  that  might  be  quite  properly  brought  up 
at  this  meeting,  because  I  guess  everyone  of  us  are  beginning  to  see 
red  on  some  balance  sheets.  I  think  that  if  we  go  over  our  systems 
we  will  find  that  extensions  or  increases  of  capacity  can  be  more 
cheaply  obtained  by  a  change  of  system  than  by  a  continuation  of 
the  present  system.  I  dare  say  that  a  large  number  of  us  are  still 
using  two-wire  secondaries  for  110  volt  distribution.  Now,  you  can 
get  four  times  the  capacity  by  the  installation  of  neutral  wire  that  you 
can  get  with  the  two-wire  circuit  of  the  same  size  for  the  same  dis- 
tance. Now,  that  means  for  electric  stove  installations,  for  example, 
or  long  secondary  runs  that  you  can  get  much  better  secondary  regu- 
lation with  less  cost,  which  is  a  feature  to-day. 

Another  thing  that  might  be  mentioned  is  that  a  large  number  of 
us  are  not  yet  using  4-wire,  3-phase  primary  transmission  systems 
operating  at  4000  volts  rather  than  2200. 

The  addition  of  the  neutral  wire  to  our  present  2200  volt  systems 
for  4000  volt  operation  triples  their  capacity,  so  that  when  our  in- 
dustrial loads  for  munition  plants  come  on,  which  would  normally 
require  a  new  feeder  system,  sometimes  with  little  thought,  the  addi- 
tion of  one  wire  will  give  us  the  required  capacity.  This  does  not 
necessarily  mean  either  the  installation  of  transformers  or  wire  ex- 
cept the  neutral  wire,  because  with  the  neutral  wire  you  still  have 
the  possibility  of  the  open  delta  connection  to  be  used  for  small  loads. 

Another  feature  is,  that  most  of  us  on  straight  series  circuits  in 
smaller  towns,  if  we  have  them,  have  been  using  Xo.  6  copper  wire, 
for  the  simple  reason  that  nothing  smaller  than  that  was  strong 
enough  to  stand  up — what  is  the  objection  to  using  No.  6  B.VV.G. 
iron?  With  the  present  day  prices  of  copper  wire,  No.  6  iron  wire 
offers  rather  an  interesting  half  an  hour's  thought.  It  works;  we 
know  it  does. 

Mr.  J.  S.  Gould:  Something  was  said  in  the  paper  about  preserv- 
atives on  poles.  I  don't  know  much  about  it,  but  1  just  want  to  re- 
mark that  yesterday  morning  I  passed  a  place  where  a  gang  of  men 
were  moving  a  cedar  pole,  40  feet  high,  which  I  had  placed  there  25 
years  ago  this  fall.  The  pole  was  lifted  out  of  the  ground  just  as  I 
passed.  I  was  interested  to  know  how  it  had  endured  all  these  years 
in  the  ground.  There  was  a  pick  lying  on  the  sidewalk  which  they 
had  been  using,  right  beside  the  body  of  the  pole.  I  lifted  up  the  pick 
and  drove  it  into  the  body  of  the  pole,  which  had  been  in  the  ground 
for  a  quarter  of  a  century,  and,  gentlemen,  I  came  immediately  to  the 
conclusion  that  preservatives  were  useless.  The  pole  was  evidently 
good  for  twenty-five  years  more. 
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The  President:  Regarding  that  remark,  1  would  like  to  know 
whether  the  pole  had  had  preservatives  or  whether  it  had  not.  You 
can  take  it  either  way. 

Mr.  Davies:  25  years  ago — don't  know.  Then  in  this  valuable 
contribution  there  was  a  question  brought  up  of  using  a  common 
ground  wire  for  transformers  and  lightning  arresters,  and  I  can  un- 
qualifiedly state  that  it  is  a  mistake.  I  have  had  experience;  I  know 
where  three  houses  were  burned  to  the  ground,  through  the  primary 
getting  back  up  the  ground  wire  into  the  secondary  system  and  set- 
ting fire  to  the  house.  This  was  in  a  system  where  the  only  ground 
on  the  transformers  was  on  the  secondary  side  of  the  pole.  Of 
course,  in  Ontario  I  understand  you  have  grounds  in  the  houses,  and 
I  might  say  the  company  I  am  with  at  the  present  time  insist  on 
every  house  installation  being  grounded,  which  might  give  better  pro- 
tection. However,  I  would  always  advise  against  a  common  ground 
wire  for  lightning  arresters  and  transformer  secondaries. 

In  connection  with  the  use  of  lightning  protection  on  transform- 
ers, Mr.  Roper's  paper  presented,  I  think,  in  Chicago  in  1916,  was  a 
very  careful  study  of  that,  and  the  question  boils  down  to  service.  If 
you  consider  your  service  to  your  customers  most  valuable  and  you 
wish  to  keep  a  good  name,  why  it  pays  you  to  go  to  the  limit  for 
transformer  protection. 

I  noticed  that  there  was  an  opinion  given  by  someone  to  the 
effect  that  lightning  arresters  placed  at  exposed  points  on  primary 
lines  were  just  as  good  as  protection  of  individual  transformers.  I 
don't  know  where  the  information  was  gotten,  but  Mr.  Roper  made 
a  definite  statement,  which  has  also  been  borne  out  by  the  experience 
I  have  had,  that  the  indiscriminate  placing  of  lightning  arresters  is 
useless  and  of  absolutely  no  value  at  all.  Individual  transformer  pro- 
tection, on  the  other  hand,  is  not  useless,  and  you  can  get  practically 
90  per  cent,  protection  if  you  put  lightning  arresters  right  at  the 
transformer. 

The  second  point  in  connection  with  that  question  is  the  extra 
insulation  of  the  end  primary  turns,  at  least  I  presume  the  leads  com- 
ing out  of  small  transformers,  as  being  a  good  protection.  That  is 
very  doubtful.  Last  year  the  Montreal  Light,  Heat  and  Power  Con- 
solidated lost  170  transformers  in  the  case  of  two  electrical  storms. 
Those  170  trannsformers  came  right  off  the  line  as  burned  up.  Xow. 
of  those  170  transformers,  there  were  90  ready  to  put  back  in  service 
within  a  day,  their  only  trouble  being  broken  down  primary  leads  just 
inside  the  case.  The  bunch  that  did  not  break  down  on  the  end  con- 
nections, which  were  extra  well  insulated,  were  destroyed,  so  a  weak 
spot  where  easily  accessible  is  not  much  of  a  menace  after  all. 

Mr.  Dion  also  spoke  about  signs  on  poles,  and  mentioned  the  fact 
that  some  man  climbed  up  a  pole  where  a  sign  stared  him  in  the 
face  warning  not  to  do  it.     That  brings  up  the  question  as  to  whether 
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it  is  advisable  to  put  signs  on  poles  or  whether  it  is  not.  There  are 
always  going  to  be  some  poles  you  will  miss  putting  signs  on.  and 
if  someone  is  killed  on  such  a  pole,  well,  you  did  not  put  a  sign  on. 
it  is  a  very  open  question  whether  signs  on  p'oies  are  advisable  or 
whether  they  are  not. 

I    want   to   compliment   Mr.   Dion   on   the   paper   which   he   got   to- 
gether.    1   think  that  he  brought  up  some  very  good  questions  though 
old  ones.     It  does  you  good  to  go  over  these  things  once  in  a  while. 
The   President:    Any   further   discussion? 

Mr.  Maclachlan:  There  is  one  point  in  connection  with  lightning 
arrester  ground  wires,  and  the  grounding  of  the  primary  line.  1  think 
it  would  be  very  well  for  any  Company  that  is  going  into  it  to  also 
consider  the  mechanical  protection  of  the  ground  wire  down  the  poles. 
There  have  been  a  number  of  serious  ace  dents  to  children  playing 
with  the  ground  wire,  getting  voltage  off  it.  close  to  the  ground.  Some 
horses  have  been  killed  by  the  same  thing,  and  I  have  been  recom- 
mending where  1  can  the  protection  of  the  ground  wire  by  a  wooden 
strip,  that  will  stand  a  spur,  right  up  the  ground  wire  to  the  trans- 
former or  up  to  the  primary  line.  The  Xew  '  York  Edison  in  the 
Bronx  use   fibre   conduit   entirely  in   covering  larger  ground   wires. 

Xow,  one  question  in  line  work  that  I  think  will  have  to  be 
brought  up  sooner  or  later,  and  that  is  the  use  of  weatherproof  cover- 
ing of  wires.  Personally,  from  an  accident  prevention  standpoint.  1 
think  it  is  a  great  hazard.  1  think  the  time  will  come  when  we  will 
use  bare  wires  for  primaries  at  least.  We  may  not  come  to  it  for 
secondaries,  but  I  think  the  time  is  coming  when  we  will  use  bare 
wire  primaries.  Xo  engineer  will  go  into  the  witness  box  and  say 
that  the  ordinary  insulation  is  any  material  advantage  in  preventing 
accidents  on  poles,  and  when  the  line  man  sees  a  wire  covered  with 
this  weatherproof  covering,  he  considers  that  it  is  insulated,  and  he 
will  go  ahead  and  do  work  on  them  that  he  would  not  consider  doing 
for  one  moment  if  it  is  bare  wire.  There  have  been  systems  operat- 
ing in  Ontario  with  bare  primaries  for  some  years  without  any  great 
trouble  through  grounding  of  the   line. 

Mr.  Anderson,  Three  Rivers:  In  Mr.  Dion's  paper  mention  was 
made  of  ladders  instead  of  steps  on  the  iron  poles.  1  might  mention 
that  our  company  in  putting  up  our  steel  poles  bored  holes  in  them 
and  had  a  special  climber  that  the  men  would  put  on  and  thej  would 
use   these  holes  and  get   up  on   the  pole   with    that. 

Then  in  reference  to  spikes  on  poles,  it  seems  to  me  that  these 
spikes  lead  to  a  lot  of  trouble.  We  put  them  on.  say,  ten  feet  from  the 
ground.  Well,  we  come  along  and  find  they  are  only  eight  feet  from  the 
ground,  and  in  the  winter  time  there  comes  five  feet  "i  snow  and 
that  makes  the  spike  very  dangerous  to  catch  your  eye  in  as  you  go 
by,  and  I  do  not  see  why  we  could  not  do  without  pole  steps  alto- 
gether, except  perhaps  in   very   special  poles. 
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I     was     very     much     interested     in     the     discussion     on     ground 
wires.     You  see  so  many  of  the  ground  wires  coming  down   the 
just  left  loose,  so  that  a  horse  and  rig  coming  along  might  break  it 
off,  and  this  is  a  great  source  of  danger. 

Mr.  E.  A.  Dunlop,  Pembroke:  1  would  like  to  ask  if  there  is  any 
advantage  in  placing  home-made  choke  coils  on  the  wire  between 
lightning  arrester  and  apparatus  to  be  protected?  We  have  a  cus- 
tomer who  had  a  140  h.p.  motor  burned  out  last  summer  protected  by 
the  usual  lightning  arresters.  1  suggested  that  he  make  a  home-made 
choke  coil,  and  this  Spring,  the  very  tirst  lightning  storm  we  had  the 
same  motor  was  burned  out  again.  Is  such  a  home-made  choke  coil 
effective? 

Another  question  I  would  like  to  ask  is,  how  near  a  2.5,000  volt 
line  is  it  safe  for  firemen  to  play  water0  We  had  a  lire  in  our  town 
the  other  day  and  we  could  not  get  the  firemen  to  go  within  a  block 
of  the  wire,  and  as  a  result  we  had  a  couple  of  poles  burned  out.  1 
understood  that  10  to  15  feet  away  was  quite  safe.  Is  there  any  mem 
her  here  who  has  any  experience  as  to  how  near  a  2.5.000  volt  line  it 
would  be   safe   to   play   a   stream   of   water? 

Mr.  Davies:  1  think  a  man  could  play  an  ordinary  stream  ol 
water  on  a  25,000  volt  line  standing  twenty  feet  away  from  it  with- 
out any  danger. 

Mr.  Maclachlan:  Out  in  the  'West,  under  test,  straight  streams 
of  water  were  played  on  60,000  volts.  If  the  direct  stream  of  water  is 
not  on  the  line,  I  think  you  can  go  up  to  110,000  volts,  and  as  long 
as  there  is  only  a  spray  on  it  there  is  absolutely  no  danger. 

The  President:  I  will  ask  Mr.  Dion  to  close  the  discussion  by 
answering   the   gentleman    from    Brockville. 

Mr.  A.  A.  Dion:  The  question  was  asked,  where  a  submarine 
cable  crosses  a  small  river  or  stream,  connecting  two  overhead  lines 
at  each  end,  whether  it  should  be  protected  by  lightning  arresters.  I 
say  by  all  means  protect  it  at  each  end  by  lightning  arresters  and 
good  grounds. 

The  question  of  poles  has  been  raised,  the  use  of  preservatives  on 
same.  I  might  say  I  would  confirm  what  has  been  said  about  the 
long  life*  of  cedar  poles.  It  is  extremely  long,  the  kind  of  cedar  we 
get  in  this  country.  It  depends,  of  course,  on  the  soil  to  a  consider- 
able extent.  There  are  some  soils  where  you  would  naturally  need 
protection,  but  with  dry  soils,  ordinary  clay  or  sand  or  mixed  soils 
the  cedar  poles  have  an  extremely  long  life,  in  tin's  city  exceeding 
25  years  a  good  deal  in  some  cases.  Some  years  ago  a  company  was 
formed  in  this  city  and  they  were  building  lines  in  a  hurry  and  they 
could  not  procure  good  cedar  poles.  As  you  know,  it  is  more  diffi- 
cult to  get  straight  cedar  poles  than  other  kinds  of  timber,  and  they 
used  spruce  poles,  which  were  reputed  to  have  a  life  of  seven  year-. 
I  had  nothing  to  do  with  that  company  but    I    thought   it   was  a   greal 
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mistake.     The  life  of  these   poles  has  been   very  surprising;   in   many 
cases  it  is  double  what  was  expected  of  them. 

In  regard  to  bare  ground  wires  on  the  side  of  poles,  they  should 
by  all  means  be  protected  by  a  strip  of  wood,  preferably  hardwood,  or 
fibre   conduit. 

Mr.  Dunlop  raised  the  question  of  the  choke  coil.  No  doubt  the 
choke  coil  is  a  good  thing.  I  do  not  say  it  would  protect  in  every 
case,  but  possibly  if  he  had  had  a  few  more  twists  on  it  would  have 
saved  his  motor. 

Mr.  Grier:  I  am  going  to  be  guilty  of  a  great  mistake,  because 
I  think  they  say  gratuitous  advice  is  always  absolutely  valueless.  1 
should  be,  in  a  sense,  qualified  to  speak  of  that  matter  of  putting 
signs  on  posts.  I  quite  admit  the  difficulty  in  which  the  speaker  is 
who  raised  the  question  first,  but  I  may  say  quite  frankly  that,  speak- 
ing as  one  who  occasionally  has  to  consider  the  question  of  how 
easily  or  how  difficult  a  litigant  will  prove  his  case,  speaking  from 
that  standpoint  I  would  be  very  much  pleased  if  I  am  informed  by  those 
who  have  to  do  with  the  operation  of  the  company  that  the  post  has 
the  danger  sign  on,  than  to  hear  from  them  they  have  not.  May  i 
make  the  point  a  little  more  clear:  If  there  was  a  universally  uniform 
practice  of  having  no  signs  up,  then  it  might,  perhaps,  be  safe  in  the 
case  of  a  particular  company  to  have  none,  but  as  it  is  the  case  that 
they  are  very  largely  used,  I  doubt  very  much  if  any  company  would 
find  itself  free  from  criticism  if  in  a  particular  case  it  had  no  sign. 
I  quite  admit  the  suggestion,  that  exercise  the  care  you  will,  there 
are  or  may  be  some  individual  posts  that  have  not  the  sign,  but  1 
would  give  the  counsel  the  protection,  if  it  is  possible  that  the  signs 
be  put  up,  because  no  matter  how  unfair  or  unreasonable  or  fair  or 
reasonable  the  claim  of  the  plaintiff  may  be,  you  at  least  are  able  to 
say  you  have  gone  to  the  extreme  care  on  his  behalf  by  indicating  in 
language  that  there  is  danger.  That  is  my  opinion,  given  free.  (Ap- 
plause ). 

The  President:  The  Chairman  is  going  to  take  the  libert}'  of  in- 
troducing an  innovation  in  connection  with  our  usual  procedure,  and 
following  somewhat  the  lines  of  the  National  Electric  Light  Associa- 
tion where  the  President  makes  a  very  formal  and  exhaustive  ad- 
dress. It  has  become  the  practice  for  some  years  and  it  is  custom- 
ary, as  the  views  stated  are  the  President's  own  views  and  may 
not  carry  conviction  with  the  Convention  or  Association,  that  his  re- 
port be  referred  to  a  Committee  who  will  bring  in  a  resolution  later 
on  in  the  convention  proceedings  as  to  whether  or  not  the  report  is 
accepted  and  adopted  as  the  view  of  the  Association.  I,  therefore, 
will  take  the  liberty  to  nominate  a  Committee  on  the  President's  ad- 
dress, who  will  report  later,  and  will  nominate  on  that  Committee 
Mr.   Grier,   Mr.   Dion  and  Mr.  Dunlop.     If  they  will  kindly  take   the 
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address  and  see  whether  they  can  recommend  the  convention  to  ac- 
cept it. 

Further  than  that,  it  is  usual  to  nominate  a  Nominating  Com- 
mittee for  the  officers  for  the  ensuing  year  to  bring  in  a  report  at 
Class  A  meeting,  which  will  be  held  after  the  Session  this  afternoon. 
This  Nominating  Committee,  as  you  know,  merely  names  the  slate, 
and  that  slate  is  subject  to  amendment  by  open  nominations  at  the 
Class  A  members'  meeting.  On  that  Committee  I  will  nominate  Mr. 
Dion  as  Chairman,  Mr.  Davies,  Mr.  Doddridge.  Mr.  Randall  and  Mr. 
Gould.  I  will  ask  those  gentlemen  to  meet  before  the  Class  A  mem- 
bers' meeting  and  bring  in  the  slate  for  the  officers  for  the  ensuing 
year. 

Mr.  J.  F.  Neild,  Chairman  of  the  Committee  on  Electrical  Ap- 
paratus Report  is  unable  to  be  here  with  us  as  he  is  very  busily  en- 
gaged as  registrar  under  the  man  power  registration,  and  I  will  now 
ask  Mr.  Volkman.  of  the  Toronto  Electric  Light  Company,  if  he  will 
kindly  read  Mr.  Neild's  Report. 

Report  of  Committee  on  Electrical  Apparatus 

J.  F.  Neild,  Chairman 

Your  committee  herewith  submit  the  following  notes  on  the  pro- 
gress  in   the   development   of   electrical   apparatus. 

The  past  year  has  been  one  of  high  pressure  in  business,  the  in- 
sistant  demand  for  electrical  machinery,  particularly  motors  of  all 
kinds,  has  forced  the  intensive  production  of  standard  types,  and 
this  has  no  doubt  in  many  ways  re-acted  in  delaying  the  normal  ad- 
vancement  of   the   development   of  electrical   apparatus. 

There  has  been  a  wide  expansion  of  the  application  of  electrical 
processes  in  the  metallurgic  and  chemical  industries,  causing  many 
problems  to  arise  in  heat  control,  speed  control,  protection,  etc.,  and 
these  should  prove  a  very  fruitful  field  for  an  interesting  report  in 
the   future. 

The  development  of  remote  control,  self  control  and  automatic 
synchronizing  and  paralleling  devices  and  the  ruggedness  of  mach- 
ines, has  made  possible  the  automatic  sub-station.  The  fact  that 
motor  generators  and  rotaries  are  now  left  to  run  virtually  unat- 
tended, speaks  eloquently  for  the  progress  in  machine  design,  and 
in  these  days  of  labor  shortage  and  the  necessity  for  economy  the 
automatic  sub-station  should  receive  the  widest  possible  attention. 

In  alternating  current  generators,  no  radical  changes  appear,  but 
the  mechanical  improvements  permit  of  higher  speeds  in  larger  units. 
A  horizontal  water  wheel  generator  rated  at  20,000  kv.a.,  6600  volts, 
60  cycle,  and  operated  at  360  r.p.m.,  represents  the  limit  of  this  class 
as  attained  at  present,  while  in  the  slow  speed  machines,  a  10,000  kv.a., 
6600  volt  vertical  water  wheel  generator,  60  cycle,  has  been  built  at 
55.6  r.p.m. 
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In  alternating  current  motors,  the  speed  control  question  is  de- 
veloping, and  now  motors  of  2200  h.p.  are  made  with  a  speed  range 
of  430/300.  With  auxiliary  speed  control  apparatus,  the  synchronous 
speed  disappears,  and  control  can  be  maintained  in  most  cases  with- 
out sacrificing  torque. 

In  heavy  duty  motors  for  mill  work,  progress  is  being  made,  es- 
pecially in  the  reversing  drive  type,  and  installation  has  been  made 
of  a  22,000  h.p.  unit.  This  is  a  double  unit  consisting  of  two  motors 
electrically  in  series  on  a  common  base.  The  current  is  supplied  by 
a  flywheel  type  motor  generator  consisting  of  three  units  electrically 
in  series. 

In  the  question  of  transformers,  the  principal  improvement  lies 
along  the  lines  of  better  insulation  distribution,  and  greater  ability 
to  resist  the  mechanical  forces  imposed  by  short  circuits.  These  re- 
sults are  obtained  by  using  circular  coil  construction. 

The  development  of  single  phase  self-cooled  transformers  up  to 
8,000  kv.a.  has  resulted  in  a  type  of  cooling  apparatus  using  external 
radiators  combined  with  the  standard  corrugated  case.  Oil  conser- 
vator tanks  are  also  used.  In  this  arrangement  the  transformer  cases 
are  air  tight,  and  are  completely  filled  with  oil,  the  expansion  being 
taken  care  of  in  the  external  conservation  tank  usually  placed  on  top 
of  the  case. 

In  direct  current  motors,  the  principal  advance  has  been  in  speed 
control,  being  obtained  by  an  auxiliary  winding  embedded  in  the 
main  pole  pieces,  additional  to  the  commutating  poles.  This  com- 
pensating winding  practically  prevents  flux  distortion  losses,  per- 
mitting  rapid   acceleration    from    low   to    high    speed. 

The  question  of  service,  particularly  on  high  tension  power  lines. 
is  demanding  effectual  relay  application  and  to-day  important  feeders 
are  no  longer  affected  by  troubles  being  allowed   to  spread. 

These  results  are  largely  brought  about  by  the  application  of 
balanced  currents  with  instantaneous  overload  relays  of  the  single 
plunger  type  or  with  relays  of  the  induction  type. 

The  single  plunger  relay  is  now  a  more  rugged  piece  of  apparatus, 
and  is  proving  capable  of  the  heavy  duty  at  times  imposed  on  it. 

The  great  advantage  of  the  induction  type  relay,  is  the  accuracy, 
and   permanence   of  the   calibration. 

Your  committee  wish  to  express  their  appreciation  to  those  who 
have  assisted  them. 

Respectfully  submitted, 

J.  F.  Neild,  Chairman, 
Committee  on  Electrical  Appraratus 

The  President:  I  regret  very  much  that  the  chairman  is  not 
here.  He  has  taken  some  trouble  with  this  paper.  If  there  are  any 
questions   or   discussion   we   would   like   to   have   it,   and   possibly   we 
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can  secure  some  adequate  reply  from  the  galaxy  ot"  talent  we  have 
here. 

Mr.  Randall:  Mr.  President,  there  seems  to  be  a  tendency  to  use 
three  phase  distribution  transformers  for  power  service.  I  would  be 
glad  to  learn  how  far  that  has  gone  among  the  member  companies. 
That  is,  in  sizes  of  5.  10  and  20  kw..  2200  volts. 

Mr.  Volkman:  I  might  state  in  the  Toronto  Electric  Light  Com- 
pany practically  all  of  their  industrial  work  is  taken  care  of  by  100, 
250,  and  500  kv.a.,  units. 

Mr.   Randall:     Supplying  secondary  mains? 

Mr.  Volkman:  Yes.  There  are  no  cases  to  my  knowledge  on  our 
system  where  smaller  units  have  been  used  for  that  work. 

Mr.  Davies:  Speaking  for  the  Montreal  Consolidated,  we  started 
building  three  phase  units  for  small  services  about  two  years  ago. 
The  benefit  of  three  single  phase  transformers  is,  if  one  transformer 
burns  out  a  trouble  man  can  soon  restore  service.  Small  three  phase 
transformers  (5  kw.  will  take  care  of  5  h.p.)  are  very  good  indeed. 
There  have  been  no  burn-outs  on  the  transformers  used  so  far — about 
18  of  them — of  course  that  speaks  for  itself.  Again,  they  are  very 
much  cheaper  to  build.  You  can  build  a  5  kw.  transformer  for  about 
one-half  the  cost  of  three  single  phase  transformers  of  the  same 
capacity.  Unfortunately  the  manufacturers  of  transformers  do  not 
encourage  them  as  they  are  special  and  they  don't  want  to  build  them. 

The  President:  Do  you  feel  called  upon  to  make  any  defence  for 
the  manufacturers? 

Mr.  Rough:  As  a  transformer  manufacturer,  we  are  willing  to 
give  people  what  they  want.  If  they  want  three  phase  transformers 
we  will  be  very  glad  to  build  them. 

Mr.  T.  C.  Martin:  As  a  matter  of  information,  and  also  in  the 
shape  of  a  query,  it  may  be  interesting  to  the  members  to  know 
that  practically  all  the  generating  apparatus  now  under  manufacture 
in  the  United  States  of  and  above  500  kw.  has  been  commandeered. 
The  War  Industry  Board  has  taken  the  matter  under  advisement,  and 
in  co-operation  with  our  Committee  at  Washington  has  a  complete 
list  of  all  such  apparatus,  and  although  it  may  be  under  order  and 
under  contract,  no  single  piece  of  that  character  is  allowed  to  be 
delivered  to  anybody  on  any  terms  unless  it  is  absolutely  needed  for 
the  supply  of  current  primarily  in  connection  with  the  war.  A  great 
many  of  our  companies  are  very  much  over  sold  and  a  number  sorely 
in  need  of  new  generating  capacity,  but  they  do  not  get  it  unless  it 
goes  toward  the  great  cause.  I  do  not  know  whether  any  such  con- 
dition applies  in  Canada  at  the  present  time.  1  have  not  heard  of 
any,  and  I  would  like  to  take  that  information  back  with  me,  if  any 
such  rule  is  in  effect  or  contemplated  in  the  near  future? 

Mr.  Volkman:  As  far  as  I  know,  from  the  Canadian  manufac- 
turers'   standpoint    there    has    been    no    requirements    for    anything   of 
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that  kind  here.  There  has  been  plenty  of  equipment  to  fill  all  needs, 
although  I  believe  there  are  further  embargoes  to  be  placed  on 
materials,  and  there  may  be  something  of  that  kind. 

Mr.  A.  A.  Dion:  I  have  been  under  the  impression  that  there 
was  no  shortage  of  generating  capacity.  The  fact  that  most  of  the 
plants  which  have  been  called  upon  for  extra  service  on  account  of 
the  war  were  short  of  power,  and  that  was  the  limiting  factor  and 
not  the  generating  capacity. 

Mr.  T.  C.  Martin:  In  one  instance  where  there  is  a  great  short- 
age, and  generating  capacity  can  be  sent  from  a  point  where  it  is  lying 
inert  to  a  point  where  it  will  immediately  go  into  service — take  Hog 
Island  as  an  example,  I  believe  that  system  is  the  largest  in  the  world 
supplying  electrical  energy  for  war  purposes,  and  it  has  put  our  Phila- 
delphia friends  very  much  on  the  rack  to  take  care  of  the  conditions 
that  they  are  up  against.  So  that  they  do  not  feel  they  are  doing  an 
unkindly  act  to  any  other  person  if  they  put  a  string  on  a  25,000  kw. 
generator,  which  happens  to  be  coming  along,  through  the  War 
Industry   Board   to  get  it. 

The  President:  We  have  had  a  very  interesting  morning,  and 
unless  there  is  some  further  discussion  on  this  admirable  paper  on 
Electrical  Apparatus,  I  think  we  will  adjourn  for  luncheon.  I  want 
to  impress  upon  you  that  we  have  some  very  interesting  and  import- 
ant papers  this  afternoon  and  ask  you  to  try  and  be  prompt  in  return- 
ing to  this  room  at  about  2  o'clock,  for  we  would  like  to  go  through 
our  program  in  time  to  have  a  little  respite  before  dinner.  These 
papers  will  take  some  time,  and  there  is  sure  to  be  a  good  deal  of 
discussion.      I    declare   the   meeting  adjourned   for   luncheon. 

On  resuming  at  2  p.m. 

The  President:  We  will  start  the  afternoon  session  by  calling 
on  Mr.  Volkman  to  read  the  Meter  Committee  Report.  I  hope  there 
will  be  an  animated  discussion  on  this. 

Report  of  Committee  on  Meters 

Wm.  Volkman,  Chairman 

To  the  President  and  Members  of  the 

~      .,  Canadian   Electrical  Association. 

Gentlemen:— 

Your  Committee  on  Meters,  in  line  with  recommendations  made 
at  the  last   Convention,   submit   the   following  for  your   consideration. 

Owing  to  the  great  and  pressing  needs  brought  about  by  the  war 
there  has  been  little  time  available  for  the  manufacturers  of  meters  to 
devote  to  new  developments,  so  that  in  going  over  the  field  we  find 
very  little  change  during  the  past  year. 

Watthour  Meters 

The  General  Electric  Company  standardized  their  1-14  watthour 
meter    for   general    use    about   three    years    ago.      This    meter    is    still 
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standard  with  them  and  no  changes  have  been   made  in   the  design. 

The  Canadian  Westinghouse  Company  have  developed  a  new- 
single  phase  watthour  meter  known  as  the  Type  CC,  which  now 
supercedes  the  Type  C  in  sizes  from  5  to  20  amperes,  two  wire. 

In  designing  this  meter,  simplicity  of  construction,  calibration 
and  manufacture  have  been  given  great  attention,  all  parts  are  made 
on  an  interchangeable  basis,  and  the  assembly  of  parts  is  checked  by 
gauges,  so  that  very  little  variation  is  found  in  the  product.  All 
wearing  and  calibrating  parts  are  readily  accessible,  so  that  the  cost 
of  repairing  and  checking  are  reduced  to  a  minimum. 

The  tests  on  this  meter  show  a  performance  considerably  better 
than  the  Type  C.  The  60  cycle  meter  load  curves  show  a  variation 
of  .2  per  cent,  from  no  load  to  75  per  cent,  overload,  and  a  drop  of 
.8  per  cent,  from  75  per  cent,  to  100  per  cent,  overload;  the  perform- 
ance of  the  25  cycle  meter,  while  not  as  good  as  the  60  cycle,  is  much 
better  than  the  type  C.  The  load  curves  vary  about  .3  per  cent,  from 
N.L.  to  full  load  with  a  drop  to  1  per  cent,  at  50  per  cent.  O.L.  and 
2.2  per  cent. .at  100  per  cent.  O.L.  There  is  little  change  in  the  ac- 
curacy for  voltage  variations  10  per  cent,  above  and  below  normal. 

The  Sangamo  Company  have  made  no  changes  in  their  type  H. 
meter  which  has  been  their  standard  for  the  last  two  years.  It 
might  be  of  special  interest,  however,  to  note  that  the  Sangamo  Com- 
pany are  now  assembling  all  of  their  meters  and  manufacturing  90 
per  cent,  of  the  parts  in  Canada. 

The  Packard  Company  have  made  changes  in  the  design  of  their 
Type  K.  induction  meter  which  overcomes  the  previous  difficulties 
encountered  in  their  product. 

There  have  been  no  changes  in  the  line  of  D.C.  watthour  meters 
during  the  past  year  which  have  come  to  the  attention  of  your  com- 
mittee. 

Graphic  Wattmeters 

The  Westinghouse  and  General  Electric  Companies  have  made  no 
changes  in  their  line  of  Graphic  meters  during  the  past  year. 

The  Esterline  Company  have  made  some  changes  in  design  on 
their  type  E.  B.  meter  which  will  considerably  increase  the  usefulness 
of  this  meter.  We  understand,  however,  that  these-  improved  meters 
are  not  as  yet  in  production  so  that  it  will  probably  be  three  or  four 
months  before  they  become  available  to  the  trade. 

The  Bristol  Company  have  developed  a  line  of  Graphic  strip  re- 
cording meters  for  A.C.  and  D.C.  of  the  dynamometer  type.  The  elec- 
trical design  has  been  given  very  close  attention  so  that  these  meters 
should  prove  very  acceptable  to  the  trade.  The  clock  mechanism  is 
very  substantial  and  is  arranged  for  a  normal  speed  per  hour  and  a 
special  speed  by  moving  a  lever  of  the  same   speed  per   minute. 
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Indicating  Meters 

Switchboard  Type.  There  has  been  very  little  change  in  the  gen- 
eral lines  of  switchboard  meters  during  the  past  year.  The  principal 
changes  being  entirely  along  the  lines  of  smaller  meters  so  as  to  de- 
crease the  amount  of  switchboard  space  required.  All  companies 
manufacturing  these  lines  now  have  a  line  of  small  meters. 

The  General  Electric  Company  have  placed  on  the  market  a  min- 
iature round  pattern  A.C.  ammeter  approximately  3  inches  in  diameter 
similar  in  appearance  to  their  direct  current  instrument  type  D.M. 
This  instrument  has  a  rolled  bakelite  and  drawn  brass  cover  with  full 
glass  dial. 

A  new  line  of  'fan  shaped"  instruments  has  been  placed  on  the 
market  by  the  Weston  Electrical  Instrument  Company.  These  in- 
struments are  of  the  permanent  magnet  type  and  are  D.'C.  voltmeters 
and  ammeters  for  switchboard  mounting.  There  are  four  sizes,  known 
as  models  267,  269,  271  and  273.  The  principal  dimensions  of  model 
267 — 4-5/64  in.  wide  x  3-3/8  in.  high  x  1-3/32  in.  deep.  Scale  length 
2.5  in.,  and  the  large  instruments,  model  273,  dimensions  are  9-5/16  in. 
x  7-31/32  in.  x  2-1/16  in.,  scale  length  7.6  in.  These  instruments  have 
remarkably  long  open  and  legible  scales,  the  longest  scale  ever  at- 
tained in  instruments  of  their  size.  The  scale  arc  is  120  degs.  as 
against  about  86  degs  for  the  round  pattern  Weston  meters  of  similar 
principle.  The  shunt  drop  of  the  ammeters  is  50  M.V.  and  the  volt- 
meters have  a  sensitivity  of  about  100  ohms  per  volt.  Each  model 
has  a  wide  list  of  standard  ranges,  for  instance,  model  267  voltmeter 
being  listed  in  38  ranges  from  50  M.V.  to  150  volts,  and  the  ammeter 
ranges  run  from  1  amp.  to  150  amps,  in  21  capacities  all  self-contained 
to  30  amps. 

Laboratory  Instruments 

A  laboratory  standard  line  of  Voltmeter,  Ammeter  and  single 
phase  wattmeter  known  as  the  Model  326,  has  been  developed  by  the 
Weston  Electrical  Instrument  Company.  These  instruments  are  of 
the  dynamometer  type  and  are  for  A.C.  and  D.C.  service.  These  in- 
struments are  conservatively  guaranteed  to  be  within  1/10  of  one  per 
cent,  on  direct  current  or  on  alternating  current  up  to  133  cycles,  or 
if  specially  ordered  up  to  600  cycles.  They  are  compensated  for  tem- 
perature, are  air  damped  and  shielded  from  external  magnetic  and 
electrostatic  influences.  The  scales  are  provided  with  mirrors  and 
are  sub-divided  into  fifths  by  means  of  diagonal  lines  intersecting 
with  six  concentric  arcs.  The  length  of  the  scale  is  approximately 
twelve  inches.  The  instruments  are  provided  with  zero  correctors, 
spirit  levels  and  adjustable  levelling  screws.  The  wattmeter  is  en- 
tirely compensated  for  phase  angle  errors  and  the  current  circuit  is 
designed  for  100  per  cent,  continuous  overload. 
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Demand  Meters 

The  determining  of  customers'  maximum  demands  is  probably  one 
of  the  greatest  problems  of  the  meter  engineers  at  the  present  time. 
For  large  customers  this  is  not  as  great  a  problem  as  for  the  small 
customers,  for  in  the  former  case  the  Power  Company  is  justified  on 
account  of  the  greater  revenue  in  installing  the  more  expensive  meters 
now  necessary  to  determine  the  maximum  demand,  but  for  small 
loads  this  method  cannot   be  considered. 

There  are  on  the  market  at  the  present  time  quite  a  number  of 
definite  time  maximum  demand  meters,  manufactured  by  the  different 
companies,  but  practically  all  of  these  meters  are  open  to  the  objection 
that  if  a  customers  maximum  demand  does  not  occur  in  synchronism 
with  one  of  the  definite  time  periods,  the  actual  maximum  demand 
would  not  be  recorded.  The  problem  of  obtaining  a  customer's  maxi- 
mum demand  by  the  definite  time  demand  meters  depends,  of  course, 
upon  the  type  of  load  being  supplied,  in  other  words,  the  nearer  a 
customer  operates  to  100  per  cent,  load  factor,  the  more  accurate 
this  method  becomes,  similarly,  if  a  customer's  maximum  demand 
occurs  only  once  or  twice  during  a  month,  and  this  maximum  demand 
is  considerably  above  his  average  load,  the  operating  company  is 
liable  to  lose  as  high  as  50  per  cent,  of  its  revenue. 

From  a  meter  or  engineering  standpoint  the  ideal  is  to  be  able 
to  obtain  the  absolutely  correct  maximum  demand  at  whatever  time 
it  occurs.  However,  since  the  present  range  of  meters  are  not  always 
practicable  for  this  purpose,  compromises  are  necessary  between  the 
rate  charged  for  power  and  the  method  of  determining  the  amount  of 
power  used  so  as  to  insure  the  requisite  return  to  the  power  company 
for  services  supplied. 

Probably  the  latest  development  in  the  line  of  maximum  demand 
meters  is  the  Westinghouse  Type  R.  H.  meter,  which  is  built  on  an 
entirely  new  principle.  This  meter  is  operated  on  a  thermal  and  heat 
storage  basis.  A  coiled  thermostat,  the  temperature  of  which  is 
directly  controlled  by  the  amount  of  k.v.a.  in  the  circuit,  is  enclosed 
in  a  metalic  case.  This  case  is  made  light  or  heavy,  depending  upon 
the  length  of  demand  period  desired.  Upon  any  change  in  load  the 
temperature  of  the  element  begins  to  change  and  continues  to  do  so 
until  the  rate  of  heat  loss  is  balanced  by  the  rate  at  which  energy  is 
being  supplied.  The  change  in  temperature  takes  place  according  to  a 
logarithmic  law,  and  it  is  in  this  respect  that  the  meter  gives  an 
entirely  different  type  of  maximum  demand  from  that  given  by  the 
straight  line  electro-magnetic  meters.  The  meter  is  designed  on  a 
15  and  30  minute  basis. 

The  principal  feature  claimed  for  this  meter  is  the  fact  that  it 
takes  into  account  the  heating  of  generating  equipment  as  it  follows 
the  same  general  laws.     However,  while  this  is  true  the  adoption  of 
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the  meter  would  mean  an  entire  rearrangement  of  rates  and  contracts 
in  order  to  insure  the  operating  company  the  necessary  income. 

Power  Factor  Determination. 

One  of  the  greatest  problems  which  the  operating  companies  have 
to  face  at  the  present  time,  owing  to  high  costs  of  material  and  long 
deliveries,  is  the  question  of  getting  out  of  their  available  equipment 
100  per  cent,  value.  Wherever  a.c.  power  is  used  for  power  purposes 
the  capacity  of  lines  and  apparatus  must  be  greater  than  would  actu- 
ally be  necessary  if  we  did  not  have  to  provide  for  the  wattless  energy 
of  customer's  apparatus. 

At  this  time,  when  central  stations  are  confronted  with  the  prob- 
lem of  handling  an  ever  increasing  load  over  existing  lines,  and  are 
confronted  with  extremely  high  cost  for  additions,  to  line  capacity,  the 
relief  which  can  be  obtained  by  the  bettering  of  power  factor  of  cus- 
tomer's  loads   is   of  prime   importance. 

Those  companies  who  have  in  the  past  not  paid  particular  atten- 
tion to  the  power  factor  of  their  customer's  lpads,  and  have  made  no 
provision  for  a  reasonable  power  factor,  or  have  made  such  provision, 
and  have  not  enforced  it,  have  found,  upon  investigation,  that  in  gen- 
eral the  power  factor  of  these  consumers'  loads  is  extremely  low,  and 
instances  of  60  per  cent,  and  less  are  by  no  means  rare. 

If  the  power  factor  of  the  consumers'  loads  was  increased  to  some 
reasonable  figure,  say  85  per  cent,  to  90  per  cent.,  the  carrying  capa- 
city of  secondary  lines  for  the  same  voltage  drop  would  be  more  than 
double,  and  a  corresponding  saving  in  power  loss  would   result. 

In  the  past  there  seems  to  have  been  no  standard  clause  coverin.L', 
the  regulation  of  power  factor  in  power  contracts,  but  one  of  the 
larger  power  companies  has  the  following  clause,  which  would  seem  to 
adequately  cover  the  entire  correction  of  power  factor,  either  for 
power  sold  on  a  maximum  demand  basis,  on  a  kilowatt  hour  basis,  or 
on   a   mixed   rate,   as   follows: 

"If  at  any  time,  when  the  power  is  being  delivered  to  the 
purchaser  at  normal  voltage,  and  frequency,  the  total  volt 
amperes  so  delivered  exceeds  that  which  would  result  if  the 
power  which  the  purchaser  is  then  taking  hereunder  were  de- 
livered at  a  power  factor  of  85  per  cent,,  the  volt  amperes 
delivered  shall  be  calculated  as  power  upon  the  basis  of  85 
per  cent,  power  factor." 

and  in  this  regard,  it  should  be  noted  that  the  determination  of  power 
factor,  which  is  to  be  used  as  a  basis  for  penalty,  requires  a  materially 
different  method  of  determination  when  applied  to  maximum  demand 
power,  or  when  applied  to  kilowatt  hour  energy  consumption. 

Some  companies  have  adopted  the  practice  of  writing  into  their 
contracts  the  statement  that  k.v.a.  for  billing  purposes  is  to  be  taken 
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as  the  k.w..  this  is  applicable  to  both  the  maximum  demand  method, 
or  kilowatt  hour  method.  This  method,  of  course,  is  only  applicable 
to  special  contracts  where  the  rate  can  be  readily  changed  (i.e.)  it 
would  not  be  entirely  fair  where  definite  power  rates  are  established 
for  an  entire  community  unless  all  contracts  are  written  to  contain  the 
clause. 

It  would,  therefore,  seem  of  importance  to  outline  the  means  and 
methods  available  for  the  determination  of  the  power  factor  of  the 
consumers'  loads;  in  order  to  properly  apply  the  penalty  in  case  of 
low  power  factor,  which  will  sooner  or  later  result  in  the  bettering  of 
the  consumers'  low  power  factor,  and  in  the  meantime  will  allow  the 
power  company  a  reasonable  return  on  the  line  capacity  used  for  the 
supply  of  power  to  low  power  factor  loads,  which  could  otherwise  be 
employed  for  the  supply  of  new  consumers. 

The  meter  to  be  desired  for  this  purpose  is  one  which  will  record 
volt  amperes  directly.  Considerable  time  and  money  have  been  spent 
in  an  attempt  to  design  a  meter  of  this  type,  but  as  yet  none  have 
been  produced.  The  Westinghouse  type  R.  H.  however,  comes  closer 
than  any  other  since  it  is  operated  entirely  on  the  thermal  principle, 
which,  of  course,  takes  the  wattless  component  as  well  as  the  watts. 

Methods  of  Determining  Power  Factor. 

1.  The  instrument  first  brought  to  mind  to  obtain  some  record  of 
power  factor,  is  some  sort  of  power  factor  recorder  or  indicator.  These 
instruments  have,  however,  not  been  found  satisfactory  by  several 
of  the  member  companies,  in  that  they  require  at  least  60  per  cent,  of 
full  load  to  be  of  sufficient  accuracy  to  warrant  their  use,  and  also  in 
that  they  are  least  accurate  at  low  points  of  the  scale,  where  most 
penalty  power  factors  lie. 

For  these  reasons,  these  instruments  can  be  assumed  as  unsatis- 
factory for  our  purposes. 

One  of  the  member  companies  has  gone  so  far  as  to  abolish  their 
use  entirely,  replacing  them  by  a  Graphic  Watt  Meter,  connected  to 
read  the  wattless  component  on  consumers'  loads,  and  even  in  power 
stations. 

2.  The  simplest  and  most  obvious  method  of  determining  average 
power  factor  is  by  the  use  of  either  two  single  phase  meters,  or  one 
single  phase  meter  in  connection  with  a  polyphase  instrument,  which 
gives  the  total  energy  consumption.  This  method  is,  of  course,  appli- 
cable in  cases  only  where  the  consumer  is  charged  on  a  straight  kilo- 
watt hour  rate,  or  on  a  mixed  rate  basis. 

This  method  assumes  exact  balance  of  load,  and  is  not  applicable 
to  loads  which  are  badly  unbalanced.  On  large  loads  of  induction 
motors,  however,  there  is  no  objection  to  using  it,  as  very  closely 
balanced  loads  are  the  rule. 
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Assuming  balanced  load,  then,  in  any  three  phase  circuit,  the  read- 
ing of  one  single  phase  watthour  meter  will  be: 

W,  =  VI  Cos  (0  +  30°)  and 
W,  =  VI  Cos   (0  —  30°) 
will  be  the  reading  of  the  second  single  phase  meter. 

The  sum  of  these  two  quantities  may  be  shown  to  be  the  total 
power  in  the  circuit,  while  the  ratio  of  their  sum  and  difference  may 
be  reduced  to  the  following  quantities: 

W,  —  \Y= 

Tan  e  =  1.732  

W,  +  W, 
therefore,  the  angle  of  lag  may  be  found  from  which    the   cosine  or 
power  factor  may  be  taken  from  any  table  of  natural  functions. 

An  easier  method,  perhaps,  of  determining  power  factor  is  to  read 
off  the  value  of  power   factor  from   a   curve   plotted   between   power 


/ 

,n 

r — 

— ■ 

0 

vfi 

o 

ft 

tr  ° 

■+ 

3 

a  o 

z 

u^    n 

.a 

i 

0 

e 

n 

j 

f 

e 

9 

a 

7 

D 

/ 

P 

f 

fl 

t> 

a 

r< 

?rV 

rr 

1 

ef 

?r 

V, 

3  a 

M 

1   Q 

•♦ 

«2 c 

6 

Q 

a 

I 

Q 

P. 

F^ 

«; 

i 

V 

(I 

+  v 

)3 

1 

♦  > 

3 

M 

01 

•  X 

n 

ft 

o  i 

?rt 

Tm 

m 

n 

r 

?r, 

id 

M 

fl 

«t 

tht 

fl 

to 

tfri 

lal 

afc 

rat 

M 

Ttt 

f77< 

?rV 

? 

/ 

Figure    3 

Power   factor   from   ratio   of   single    phase   wattmeter    readings.      Wattmeters 

connected   two   meter   method   for   measuring   three   phase   power. 

factor  and  ratio  of  watthour  meter  readings.  One  familiar  form  of  this 
curve  is  shown  in  Fig.  3,  the  ratio  being  expressed  as  less  than  one. 
that  is  the  ratio  of  the  smaller  to  the  larger  reading. 
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In  cases  where  single  phase  meters  are  employed,  in  connection 
with  polyphase  meters,  the  reading  of  the  former  is  to  be  subtracted 
from  the  latter,  the  ratio  being  taken  between  the  difference  and  the 
reading  of  the  single  phase  meter,  or  vice  versa,  as  the  case  may  be. 
The  average  power  factor  is  then  determined  from  the  curve,  and  the 
total  consumption  increased  in  the  ratio  of  contract  power  factor  to 
the  actual  value. 

3.  .  In  cases  of  badly  unbalanced  loads,  or  in  cases  where  power 
is  sold  on   a  maximum   demand   basis,   the   above   method   is   not   ap- 
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Figure  4 
A — Standard   Wattmeter   connection   for  three    phase   circuit. 
B — Standard   Wattmeter   connected   in   three   phase   circuit   to   read   r.v.a. 

plicable,  and  it  becomes  necessary  to  use  equipment  which  will  give 
the  average  power  factor  of  an  unbalanced  load,  or  power  factor  at 
the  time  of  peak. 

One  method  available  to  determine  average  power  factor  under 
these  conditions  is  by  connecting  a  standard  watthour  meter  or  graphic- 
watt  meter  to  read  proportional  to  the  wattless  component  of  the  load. 
This  method  was  partly  described  by  H.  S.  Baker  before  the  1911 
Convention  of  the  Canadian  Electrical  Association.  This  equipment 
used  in  connection  with  ordinary  apparatus  giving  true  power  ot 
energy  offers  a  means  of  obtaining  power  factor  at  peak. 
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In  Fig.  4-A  is  shown  the  standard  connection  of  a  meter  to 
read  true  power,  or  the  energy  component  of  the  load.  Fig.  B  shows 
the  connection  in  which  the  indication  is  proportional  to  the  wattless 
component,  in  which  it  is  noted  that  the  current  in  element  1  of  the 
meter  is  reversed,  while  the  potential  of  element  1  is  taken  from 
phase  BC  instead  of  BA;  the  current  of  element  2  is  unchanged, 
but  its  potential  is  taken  from  phase  B  A  instead  of  B  C.  It  may  be 
shown  that  with  the  meter  connected  in  this  manner,  the  indication  is 
equal  to  2  V  I  sin  <t>  for  balanced  loads,  and  for  unbalanced  loads,  it  is 
still  proportional  to  the  wattless  component.  By  multiplying  this  in- 
dication by  86.6  per  cent,  the  true  wattless  component  is  obtained. 

Therefore,  from  the  corrected  reading  of  this  .meter  in  connection 
with  reading  of  true  power,  the  angle  of  lag.  and  hence  the  power 
factor,  may  be  determined  by  taking  the  ratio  of  86.6  per  cent,  of  the 
former  to  the  latter  reading,  or  again  a  curve  may  be  constructed  be- 
tween ratio  and  power  factor. 

By  using  two  graphic  watt  meters,  one  connected  for  true  power, 
and  one  connected  as  above,  and  the  clocks  kept  in  synchronism  con- 
tinuous records  of  the  wattless  component,  and  hence  power  factor  is 
obtained. 

Instead  of  using  the  above  factor  of  86.6  per  cent.,  there  is  no 
reason  why  the  manufacturers  of  the  various  types  of  meters  could  not 
turn  them  out  to  read  the  wattless  component  directly,  indeed  one  of 
the  larger  manufacturers  has  already  done  this  for  one  of  the  member 
companies. 

Considerable  care  should  be  exercised  in  connecting  up  this  meter 
to  obtain  the  correct  indication.  One  method  found  to  be  successful  is 
as  follows: 

Referring  to  Fig.  4-A. — If  the  potential  lead  of  element  1  is  con- 
nected to  phase  C  instead  of  A  the  potential  lead  of  element  2  is  con- 
nected to  phase  A.  instead  of  C  the  middle  wire  being  unchanged, 
while  no  changes  are  made  to  the  current  coils,  if  the  meter  was 
connected  correctly  at  first,  the  indication  under  the  revised  connection 
will  be  zero.  If  it  is  not  the  current  coils  should  be  changed  until  a 
zero  indication  is  obtained. 

With  the  meter  indicating  zero,  the  current  lead,  which  when 
reversed,  will  cause  the  meter  to  rotate  or  indicate  in  a  positive 
direction,  should  be  found.  With  this  connection  the  meter  is  now 
indicating  proportional  to  the  wattless  component. 

4.  A  third  method  which  is  applicable  to  watthour  meters  and  in- 
dicating watt  meters,  and  which  has  been  applied  to  an  indicating  watt 
meter  by  a  German  instrument  company,  consists  essentially  of  over- 
lagging  the  potential  element  of  the  meter,  so  that  the  angle  between 
unity  power  factor  current  flux  and  the  potential  flux  will  be  90  plus 
an  angle,  say  alpha  instead  of  90.  This  overlagging  may  be  accom- 
plished  by    inserting   an     external     reactor     in     the     potential    circuit 
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of  the  meter,  or  by  using  the  compensating  coils  of  the  commercial 
type  of  meter,  should  a  sufficient  amount  be  obtainable  for  cases  met 
in  practice. 

Assuming  a  contract  power  factor  of  85  per  cent,  as  a  basis  tc 
work  upon,  the  ideal  meter  would  be  one  which  would  indicate  85  per 
cent,  of  k.v.a.  for  all  values  of  power  factor.  To  approach  this  ideal 
condition,  this  method  consists  of  artificially  shifting  the  voltage  coil 
current  so  that  the  indication  will  be  a  certain  percentage  of  k.v.a.  at 
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Figure  5 
Wattmeters   compensated   to   read   predetermined    percentage    of    K.V.A. 
A — Curve   for  Accurate    Meter. 

B— Compensated  to  read  100';    K.V.A.  at  85',    P.F. 
C— Compensated  to  read  90';    K.V.A.  at  85',    P.F. 
D— Compensated  to  read  95';    K.V.A.   at  85',    P.F. 

85  per  cent,  power  factor,  and  so  that  the  registration  will  be  as  near 
85  per  cent,  of  k.v.a.  as  possible,  at  the  actual  operating  power  factor. 

With    the    meter    compensated    to    read    a    certain    percentage    of 

k.v.a.  at  85  per  cent,  power  factor,  the  voltage  vector  will  be  turned 

through  some  angle,  say  <P,  to  effect  the  desired  compensation,  then  the 

readings  of  the  two  elements  of  the  polyphase  meter  will  be  as  follows: 

W,  =  V  I  Cos  (30°  +  (  «— P  I  I 

W»?=V  I    Cos   (30°— («— *)) 

To  illustrate  the  equations  four  curves  have  been  plotted  aa  pel 
Fig.  5,  in  which  different  degrees  of  compensation  have  been  chosen, 
which   are   shown   in   the   table  below: 
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Curve 

0  at  85%  p.f. 

A 

31°     48' 

B 

31°      48' 

C 

31°      48' 

D 

31°      48' 

Angle   of 
Reading  at  85%   p.f.       Compensation 
85%     kv.a.  6° 

100%      kv.a.  31°     48' 

90%      kv.a.  6° 

95%      kv.a.  13°      36' 

From  a  consideration  of  these  curves  it  will  be  seen  that  with  a 
70  per  cent,  power  factor  load,  and  with  a  meter  compensated  to  read 
95  per  cent,  k.v.a.  at  85  per  cent,  power  factor,  shown  by  curve  C. 
Fig.  5,  the  consumer  would  be  charged  actually  85  per  cent,  of  k.v.a., 
and  for  variations  in  power  factor  of  5  per  cent,  either  way,  the  meter 
would  register  sufficiently  accurate  for  all  material  purposes. 

Upon  examination  of  curve  B,  which  is  for  a  meter  compensated 
to  read   100  per  cent,  k.v.a.   at  85   per  cent,   power  factor,   it   is   seen 
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Figure  6 
Curves  showing  overcharge  and  undercharge  on  compensated  wattmeters. 
-A — Curve   for   Accurate   Meter. 

B — Compensated  to  read  100';  K.V.A.  at  85'a  P.F. 
C— Compensated  to  read  90'/;  K.V.A.  at  S59£  P.F. 
D — Compensated  to  read     95rr    K.V.A.   at  86</f   P.F. 

that  the  power  factor  may  vary  from  70  per  cent,  to  90  per  cent,  with- 
out a  result  in  error  greater  than  3  per  cent,  in  volt  ampere  measure- 
ment. Therefore,  on  consumers  whose  power  factor  falls  between 
these  limits,  it  would  be  possible  to  install  a  meter  with  this  compen- 
sation taking  85  per  cent,  of  the  readings  as  amount  to  be  charged 
for,  assuming,  of  course,  contract  power  factor  to  be  of  this  value. 
Fig.  6  shows  curves  similar  to  those  of  Fig.  5,  but  drawn  to  show 
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the  rate  of  overcharge  and  undercharge  at  various  power  factors  for 
the  different  compensations.  It  should  be  noted  in  connection  with 
this  type  of  meter  that  for  leading  power  factor,  there  will  be  a  de- 
duction in  registration,  so  that  it  should  not  be  used  unless  a  re- 
duction in  price  per  k.w.h.  for  energy  taken  at  leading  power  factors 
is  justifiable.  Also  an  inherent  drawback  of  the  compensated  meter, 
as  well  as  of  the  ordinary  meter,  is  that,  as  the  power  factor  de- 
creases the  rate  of  undercharge  decreases,  a  much  less  desirable  ar- 
rangement than  if  the  rate  of  undercharge  decreased  only  when  power 
factors  of  more  than  contract  amount  were  obtained. 

One  example  of  additional  revenue  to  the  central  station  from  the 
application  of  penalty  due  to  low  power  factor  may  be  cited.  Power 
is  sold  to  this  consumer  on  a  kilowatt  hour  basis  and  the  load  is  a 
very  closely  balanced  one.  power  factor  being  determined*  from  ratio 
of  readings  of  two  single  phase  watthour  meters. 


Month. 

Average 

Return 

due   to   low   P.F 

Jan. 

82.6% 

$109.68 

Feb. 

79.5% 

260.16 

.  Mar. 

78.5% 

282.03 

Apr. 

83.1% 

91.54 

May 

78.5% 

338.64 

Summarizing,  it  may  again  be  emphasized  that  the  question  of 
consumers'  power  factor  is  of  vital  importance  to  central  stations  in 
these  days  of  increasing  loads  and  costs,  and  all  available  means  of 
bettering  conditions  should  be  rigorously  investigated. 

We  have  seen  that,  among  others,  four  methods  are  available, 
the  Graphic  Power  Factor  meter  probably  being  of  little  use,  and 
may  be  rejected.  The  single  phase  meter  method  is  cheap  and  simple 
but  assume  balanced  load,  and  also  is  of  no  use  where  power  is  sold 
on  a  maximum  demand  basis. 

The  third  method  of  connecting  standard  watt  metrs  or  watthour 
meters  to  register  proportional  to  the  wattless  component  would  seem 
to  be  most  preferable  in  cases  of  unbalanced  load  of  widely  varying 
factors,  both  for  power  sold  on  a  maximum  demand  basis,  or  kilowatt 
hour  basis. 

The  fourth  method,  the  compensated  meter,  is  applicable  for  load, 
the  power  factor  of  which  is  fairly  constant,  and  has  the  advantage  of 
reading  kilowatt  hours  at  contract  power  factor  directly,  provided  the 
meter  with  correct  compensation  can  be  chosen. 

A  discussion  by  the  various  members  of  the  member  companies, 
giving  their  experiences  with  different  methods  of  determining  con- 
sumers' power  factors,  would  be  of  much  benefit. 
Respectfully  submitted. 
J.  C.  Merritt.  L,   \Y.   Pratt. 

A.    H.    Winter-Joyner,  Wm.    Volkman,    Chairman. 
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The  President:  Before  proceeding  with  the  discussion  on  this 
paper,  I  understand  Mr.  Grier,  as  Chairman  of  the  Committee  on  the 
President's  Address,  has  his  report  ready.    I  will  ask  him  to  present  it. 

Mr.  Grier  :  Mr.  President  and  gentlemen,  I  will  let  you  into 
a  little  secret.  The  President  suggested  that  this  report  be  given 
to  the  Class  A  meeting  rather  than  now.  I  think  it  was  his  modesty 
which  induced  the  suggestion.  The  members  of  the  committee  were 
not  quite  agreeable  as  to  that,  because  there  were  one  of  two  obser- 
vations in  the  way  of  appreciation  which  they  wished  to  make,  and 
they  naturally  preferred  to  make  them  before  all  the  Association 
rather  than  before  the  more  exclusive  body.  My  general  observa- 
tions I  reserve,  then,  to  the  end. 

In  the  first  place,  this  report  of  the  President  might  perhaps  have 
included  a  citation  of  the  resolution  passed  by  the  N.  E.  L.  A.  But, 
as  those  of  us  who  were  present  this  morning  know,  the  President, 
with  a  sense  of  fittingness.  suggested  that  that  be  transmitted  by  Mr. 
Martin  rather  than  by  himself.  But  in  view  of  the  fact  that  it  is  in  a 
sense  a  portion  of  the  report  of  the  President,  I  am  authorized  by  the 
committee  to  say  that  in  its  judgment,  it  would  be  a  very  happy  thing 
if  we  find  our  way  to  passing  a  resolution  virtually  the  same  as  the 
one  passed  by  the  N.  E.  L.  A.,  making  only  such  changes  as  the  dif- 
ferences between  the  two  countries  necessitates.  Those  of  us  who 
listened  to  that  resolution  this  morning  will.  I  am  sure,  agree  with  me 
in  thinking  that  we  could  not  better  it  and  that  we  should  place  our- 
selves in  a  very  happy  position  by  virtually  adopting  it  for  ourselves. 

In  the  fore  front  of  the  report  is  a  reference  made  to  the  financial 
aid  given  by  or  through  the  United  States  Government  in  respect  of 
certain  companies.  We  do  not  understand  that  the  President  suggests 
that  we  make  any  representation  to  the  Canadian  authorities  that  they 
should  do  the  same,  but  we  note  with  interest  and  sympathy,  those 
remarks,  and  our  trust  is  that,  if  occasion  should  arise,  there  will  be 
appropriate  aid  given  by  the  Government  in  respect  of  any  companies 
whose  exigencies  requires  that  they  should  be  helped  during  this 
period  of  emergency. 

Next,  the  committee  notes,  with  entire  sympathy,  the  expressions 
made  by  the  President  to  the  loyalty  of  the  employees,  including  speci- 
fically in  his  remarks  the  clerical  staff.  We  endorse  very  heartily  the 
view  expressed,  that  the  companies  should  show  their  appreciation  of 
this  loyalty  upon  the  part  of  their  employees  in  every  way  possible. 

The  next  point  which  we  note  is  that  the  companies,  especially  in 
these  days  when  man  power  is  of  such  tremendous  importance,  should 
do  everything  within  their  power  to  assist  towards  the  safety  of  the 
employees.  This  point  cannot  be  too  strongly  insisted  upon,  and 
we  endorse  very  heartily  every  expression  to  that  effect. 

Then  the  President  has  alluded  to  the  great  necessity  of  seeing 
that  there  is  no  waste  of  power  at  the  present  time.     The  committee 
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sincerely  trusts  that  all  the  members  of  the  Association  have  given 
due  weight  to  these  very  serious  and  grave  considerations  which  the 
President  has  urged.  I  need  not  argue  the  point  before  you.  I  am 
convinced  that  you  entirely  agree  with  the  committee  when  we  say 
that  we  again  endorse  these  expressions,  and  trust  that  all  will  do 
their  very  best,  themselves,  and  by  influence  upon  others,  to  see  that 
there  is  no  unnecessary  waste  of  power  at  this  time. 

The  President  has  given  the  view,  in  his  report,  that  it  would  be 
justifiable,  in  the  case  of  certain  companies  at  all  events,  to  raise  their 
rates  in  order  to  meet  the  various  financial  difficulties  which  at  present 
they  are  experiencing,  including,  of  course,  the  very  serious  matter 
of  increase  in  the  price  of  material,  and  increase  in  wages,  etc.  So 
far  as  the  Committee  is  concerned,  it  feels  that  there  should  be  no 
sort  of  complaint  if,  in  any  cases  where  a  raising  ot  rates  is  neces- 
sitated by  the  experience  of  a  particular  company,  there  should  be 
appropriate  and  proper  raising  of  rates  in  order  to  meet  the  present 
difficulty. 

The  next  point  is  one  of  very  considerable  importance,  and  I  find 
myself  somewhat  at  a  difficulty  when  I  come  to  deal  with  it,  a  diffi- 
culty arising  from  a  deep  sense  of  the  gravity  of  the  whole  matter, 
and  those  remarks  are  with  regard  to  the  going  forward  at  the  present 
time  of  works  as  to  which,  I  believe,  it  is  not  even  pretended  that  they 
will  be  finished  during  the  course  of  this  war. 

Our  view  is  that  no  one  should  be  allowed  to  go  into  any  exploit- 
ation at  the  present  time  which  in  any  way  cripples  the  financial  re- 
sources of  the  country.  (Applause).  If  one  puts  it  in  that  general  way. 
then  one's  observations  are  relieved  of  any  possible  charge  of  their 
being  unfair  or  harsh.  Supposing  that  these  very  things  were  being 
attempted  by  private  concerns  or  by  private  individuals,  I  venture  to 
say  that  you  would  have  action  at  once  upon  the  part  of  some  loyal 
citizens  to  have  the  work  stopped  upon  the  score  of  our  duty  to  the 
civilized  world  at  the  present  time. 

Now,  this  feeling  is  so  deep  that  we  hesitate  to  suggest  action.  At 
all  events  so  far  as  the  Committee  is  concerned  it  can  make  no  recom- 
mendation, it  feels,  because  the  matter  is  so  large,  is  so  grave,  is  so 
serious.  Of  course,  if  the  Association  as  a  whole,  at  any  time  deter- 
mine to  place  itself  upon  record,  why  that  is  a  matter  for  the  Asso- 
ciation to  decide  upon.  To  speak  frankly,  the  situation  is  always  one 
of  extreme  difficulty.  Just  observe  what  it  is.  Here  are  various  com- 
panies— all  of  them  I  believe  actuated  by  the  force  of  loyal  motives, 
composed  of  men  who  would  dare  any  man  to  say  of  them  that  they 
are  lacking  in  loyalty,  and  yet  they  arc  absolutely  impotent  when  it 
comes  to  the  upraising  of  their  voices  in  protest.  Instead  of  any  such 
protests  being  held  up  to  praise,  as  is  the  case  of  protests  by  other 
loyal  citizens  in  other  walks  of  life,  they  are  laughed  at  and  those 
making  them  are  further  oppressed.     There  is  nothing  apparently  that 
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we  can  do  which  gets  to  the  ears  either  of  governments  or  of  people. 

It  is  a  situation  in  which  apparently  there  is  no  good  in  being 
reasonable,  there  is  no  good  in  being  fair,  there  is  no  good  in  trying 
to  discharge  one's  duty,  there  is  no  good  in  exploiting  qualities  which 
seem  to  you  to  be  good  or  admirable  qualities.  I  believe  we  are  all 
at  one  upon  the  subject;  we  deplore  the  situation.  At  this  time  when 
we  are  told  to  save  every  penny  that  we  can,  at  this  time  when  we  are 
told  that  man  power  is  absolutely  essential,  at  this  time  when  farmers 
are  finding  it  difficult  to  have  their  lands  properly  looked  after,  at  this 
time  when  the  Dominion  Government  has  given  up  for  the  time  being 
such  a  tremendous  work  as  the  Welland  Canal,  at  this  very  time, 
works  which  cannot  be  finished  in  time  to  be  of  use  in  the  war  are 
being  gone  on  with  at  an  expenditure  of  millions  of  money,  and  thost 
who  direct  the  expenditures,  instead  of  being  criticized,  are  held  up  to 
praise  and  admiration. 

It  is  a  pleasant  thing  to  turn  from  the  contemplation  of  such  a 
subject  as  I  have  just  been  dealing  with  to  the  concluding  remarks 
of  the  President,  where  he  speaks  of  the  advisability  and  desirability  of 
any  member  company  in  technical  difficulty  at  any  time,  corresponding 
either  with  our  Association  or,  through  the  proper  official,  with  the 
N.  E.  L.  A.  So  far  as  this  Committee,  which  I  now  have  the  honor 
to  represent,  is  concerned,  it  very  sincerely  and  heartily  endorses 
that  suggestion  and  trusts  that  it  be  not  treated  as  merely  a  conven- 
tional observation,  but  that  member  companies  may  really  avail  them- 
selves of  the  opportunity  which  is  afforded  them  of  getting  the  ac- 
cummulated  wisdom  of  the  various  companies  which  comprise  this 
Association.  We  sincerely  trust  that  this  suggestion  will  be  very 
heartily  carried  out. 

And  now,  in  conclusion,  the  Committee,  speaking  more  diffidently, 
since  the  maker  of  the  report  is  here,  wishes  to  express  its  very  keen 
and  lively  satisfaction  with  and  appreciation  of  the  report  of  the 
President.  It  is  not  the  first  report  which  we  have  received  from  him 
— with  which  we  have  been  greatly  pleased,  but  it  is  very  emphatically 
the  case  here  and  now  and  in  reading  the  report  we  realize  that  it  is 
the  report  of  one  who  not  only  has  made  to  us  a  good  report  as 
President,  but  who  also,  as  President,  in  all  his  activities,  has  shown 
the  greatest  possible  interest  in  the  welfare  of  the  Association  and  has 
demonstrated  to,  at  least  the  satisfaction  and  judgment  of  the  present 
speaker,  that  it  is  very  desirable  indeed  that  yet  further  reports  should 
issue  from  the  same  President  of  the  Association.  (Applause). 

The  President:  Gentlemen,  we  will  refer  the  acceptance  of  the 
report  to  the  Class  A  members  meeting. 

You  have  heard  the  report  of  the  Meter  Committee,  and  we  will 
defer  the  discussion  of  all  these  papers — if  you  will  kindly  take  notes, 
until  the  close  of  the  Rate  Research  Committee  Report,  No.  8  on  the 
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program.     They  are  somewhat  analogous,  and  probably  we  will  save 
time  by  that  means. 

The  next  report  we  have  is  the  Commercial  Light  and  Power 
Sales  Committee  Report,  by  Mr.  H.  E.  Randall,  of  the  Shawinigan 
Water  and  Power  Company. 

Report  of  the  Committee  on  Commercial  Light  and 
Power  Sales 

H.  E.  Randall,  Chairman 
To  the  President  and  Members  of  the 

Canadian  Electrical  Association. 
Gentlemen: 

In  presenting  our  report  herewith,  your  Committee  has  followed 

with  a  few  modifications,  the  subdivision  set  forth   in   report  of  last 

year  and  has  tried  to  carry  out  in  a  concise  manner  the  extension  of 

ideas  there  presented,  up  to  the  present  time. 

Lighting  Sales. 

Residence  Lighting. — The  use  of  semi-indirect,  indirect  and  dense 
ornamental  lighting  units  has  been  increasing  throughout  the  past 
year,  due  to  the  softness  and  uniformity  and  pleasing  appearance  of 
the  light  obtainable  from  them,  together  with  the  not  too  exorbitant 
cost  of  operating  such  lighting  units,  brought  about  by  the  use  of 
high  efficiency  lamps,  the  general  tendency  to-day  is  to  make  the 
lighting  of  the  house  more  in  accord  with  the  ornamentation,  and  to 
eliminate  the  use  of  bare,  ugly  lighting  units  in  an  otherwise  artistic- 
room. 

This  increased  use  means,  in  spite  of  high  efficiency  lamps,  a  very 
materially  increased  use  of  electricity  and  one  which  warrants  the  in- 
creasing attention  of  the  central  station,  and  can  probably  best  be 
handled  by  the  use  of  specialists  who  will  indicate  to  the  consumer  the 
advantage  and  disadvantage  of  various  lighting  units,  and  will  in  this 
way  assist  in  bettering  the  class  of  lighting  in  residences  along  the 
lines  of  pleasing  appearance,  softness  and  uniformity,  all  tending  to- 
ward the  more  secure  position  of  electricity  as  the  ultimate  source  of 
artificial  illumination,  equalling— if  not  surpassing — daylight.  This 
tendency  will  undoubtedly  react  very  much  to  the  advantage  of  the 
central  station. 

Store  Lighting. — The  same  general  conditions  which  have  brought 
about  the  softening  of  the  source  of  light  in  residences  have  been 
even  more  plainly  manifested  in  the  lighting  of  stores. 

The  present-day  merchant  is  daily  becoming  more  convinced  of 
the  usefulness  of  high  grade  lighting  in  bringing  customers  to  his  store, 
and  pleasing  them  when  they  are  there. 

Window  lighting,  due  to  the  more  aggressive  spirit  of  the  stores 
and  the  results  obtained  in  store  lighting,  has  made  remarkable  strides. 
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The  use  of  very  high  lighting  intensities  in  store  windows,  properly 
produced  by  suitable  fixtures  concealed  from  view  and  distributing  the 
light  uniformly  over  the  display,  is  coming  into  more  general  use. 

This  recognition  of  the  value  of  good  lighting  of  the  storekeeper 
is  a  fertile  field  for  the  central  station,  due  to  long  burning  hours  and 
the  large  units  taken,  and  should  be  cultivated  intensely. 

It  is  interesting  to  note  that  in  those  sections  of  the  country 
where  window  lighting  has  been  reduced  on  account  of  power  short- 
age, the  storekeepers  report  that  they  never  realized  the  great  value 
of  proper  window  lighting  until  deprived  of  it. 

Industrial  Lighting. — The  central  stations  of  Canada  have  played 
an  important  part  in  the  production  of  munitions  in  a  way  not  usually 
thought  of,  that  is,  by  assisting  manufacturers  to  increase  their  night 
production,  and  their  day  production  in  dark  parts  of  their  factories, 
by  adequate,  properly  designed  factory  lighting. 

The  effect  of  such  lighting  is  incontestably  to  materially  increase 
the  production  possible  with  old-time  factory  lighting,  and  to  make 
possible  a  night  production  equal  to  the  day  production. 

At  this  time  of  shortage  of  man  power  also,  there  is  the  other 
aspect  of  a  very  material  reduction  in  industrial  accidents  brought 
about  by  adequate  factory  illumination. 

The  necessity  and  the  usefulness  of  this  type  of  lighting  is  so 
apparent  to-day  that  every  central  station  should  immediately  look 
over  its  field  to  determine  if  it  cannot  aid  in  munition  production,  or 
in  general  industrial  activity,  by  assisting  the  manufacturers  in  pro- 
perly lighting  their  factories,  to  the  mutual  benefit  of  both  the  manu- 
facturers and  the  central  station  for  whom  the  high  load  factor  of  this 
lighting  service  should  be  a  material  benefit. 

Outdoor  Illumination. — The  use  of  flood  lighting  for  the  lighting 
of  large  spaces  has  gone  forward  rapidly  during  the  past  year,  for 
night  work  on  construction  jobs,  for  working  in  large  industrial 
store  yards  and  for  police  protection  around  plants  of  every  descrip- 
tion. 

The  use  of  flood  lighting  at  night  has  demonstrated  its  useful- 
ness in  making  every  passer-by  a  policeman,  thus  allowing  more  effi- 
cient protection  to  our  factories,  waterworks,  and  shipyards,  etc.. 
without  materially  increasing  the  police  force,  and  in  some  cases  al- 
lowing efficient  police  protection  with  a  diminished  police  force. 

A  new  use  which  is  coming  to  the  front  for  this  type  of  lighting 
is  the  lighting  of  the  area  around  a  burning  building  to  assist  the 
firemen  at  night  and  to  prevent  theft. 

Many  American  cities  are  now  using  flood  lights,  erected  on  the 
corners  of  the  high  buildings  in  the  busy  sections  of  the  city,  for  in- 
tensely illuminating  the  corners  where  traffic  congestion  exists — this 
supplementing  the  ornamental  and  ordinary  illuminations  existing  at 
these  points. 
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Wherever  tried,  the  reduction  of  accidents  and  the  ease  with 
which  traffic  can  be  handled  at  night  without  a  policeman  has  been 
amply  demonstrated,  and  is  leading  to  the  use  of  this  type  of  lighting 
for  corners  in  the  less  conjested  districts. 

Street  Lighting. — Extensions  to  street  lighting  services,  due  to 
general  war  conditions,  have  not  been  numerous  during  the  past  year, 
it  being  the  general  tendency  in  those  sections  where  street  lighting 
contracts  are  expiring,  or  where  new  types  of  street  lighting  are  being 
considered,  to  continue  with  the  present  type  of  lighting  until  a  more 
favorable  cost  for  lighting  units  exists,  as  otherwise  street  lighting 
services,  which  are  very  largely  a  capital  cost  proposition,  will  be 
materially  increased,  perhaps  to  the  detriment  of  proper  street  il- 
lumination. 

There  is  a  tendency,  however,  to  change  from  arc  lighting  systems 
to  high  efficiency  incandescent  lamp  systems  and  to  make  extensions 
wherever  possible  on  the  incandescent  lamp  system,  due  in  consider- 
able measure  to-day  to  the  lower  first  cost  of  the  incandescent  sys- 
tem, and  its  lower  maintenance  cost,  thus  freeing  men  for  other 
services. 

The  use  of  bare  incandescent  lamps  is  practically  discontinued  in 
sizes  over  100  c.p.  An  extensive  use  of  glassware  which  properly  dis- 
tributes the  light  for  street  lighting  purposes  is  becoming  evident. 

Daylight  saving,  which  came  into  effect  in  this  country  in  the 
early  spring,  has  not  been  in  effect  long  enough  to  accurately  deter- 
mine its  effect  on  lighting  income,  but  it  would  presently  appear  that 
lighting  income  during  the  summer  months  will  be  decreased  some 
10  per  cent,  which,  however,  will  probably  be  made  up  by  the  in- 
creased use  of  light  which  generally  follows  upon  a  reduction  of  light- 
ing bills,  which  should  be  of  considerable  assistance  in  increasing 
lighting  income  during  the  winter  months;  so  that  although  this 
feature  should  be  carefully  reported  on  next  year,  it  is  probable  that 
the  gross  income  over  a  year's  period  from  lignting  service  will  be 
actually  increased  after  a  few  years'  operation  of  the  daylight  saving 
law. 

Moreover,  the  increased  demand  for  domestic  service  as  set 
forth  later  in  this  report,  will,  during  the  summer  months,  if  properly 
cultivated,  more  than  offset  the  slight  decrease  in  lighting  income 
which  will  exist  during  this  year  and  a  few  years  to  come. 

It  seems  evident  that  the  tendency  to-day  is  for  the  consideration 
of  electric  lighting,  not  merely  as  a  plain,  ugly  source  of  light,  but  as 
a  means  of  producing  a  soft,  pleasing,  properly  distributed,  artistic 
illumination,  which  can  be  obtained  at  low  cost,  and  which  is  beyond 
competition. 

The  uses  of  light  in  an  industrial  way  are  playing  an   important 
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part  in  business  and  in  the  production  of  munitions  and  this  role  is 
becoming  much  more  generally  recognized. 

The  central  station  may,  therefore,  with  some  degree  of  satis- 
faction review  its  activities  in  the  lighting  field  over  the  past  year, 
and  should  endeavor  to  play  a  still  more  important  part  in  the  light- 
ing field  in  the  years  to  come. 

Power  Sales. 

The  demand  of  the  central  stations  for  the  supply  of  power  in 
large  quantities  on  short  notice  to  munition  plants  has  continued  and 
increased  throughout  the  past  year.  The  supplying  of  this  power  has 
in  some  sections  of  the  country  produced  an  acute  power  shortage, 
which  has  occasioned  more  careful  study  of  power  delivery  condi- 
tions to  munitions  plants. 

Such  studies  have  in  many  cases  indicated  that  the  supply  of 
power  to  these  plants,  which  was  assumed  originally  to  have  been  of 
a  very  temporary  nature,  was  carried  over  lines  which  were  of  small 
capacity  and  which  occasioned  very  heavy  losses  in  power  as  the 
manufacturers  increased  their  loads.  In  many  instances  the  handling 
of  these  loads,  or  increases  thereto,  has  been  more  satisfactorily  car- 
ried out,  both  from  a  service  standpoint  and  a  saving  in  power  stand- 
point, by  the  delivery  of  power  to  the  larger  munitions  plants  over 
high  tension  circuits  with  transformer  equipment  at  the  manufactur- 
ing  plant. 

Power  demands  have  also  increased  materially,  due  to  coal 
shortage,  which  has  again  brought  to  the  front  the  more  economical 
production  of  power  by  central  station  means,  as  demonstrated  by 
the  Fuel  Controller's  coal  saving  through  the  use  of  central  station 
plants  for  power  supply  rather  than  the  isolated  plants  in  the  various 
factories. 

Those  central  station  companies  generating  by  hydraulic  power 
are  in  this  way  very  materially  assisting  in  the  elimination  of  the  coal 
shortage,  and  thus  helping  in  the  solution  of  the  transportation 
problem. 

The  power  shortage  has  called  to  the  attention  of  the  companies 
suffering  from  it  the  necessity  of  being  much  more  careful  in  their 
sale  of  power,  and  the  conditions  of  sale,  among  which  perhaps  the 
most  important  is  the  regulation  of  power  factor.  In  the  past,  due 
to  loose  power  factor  conditions  and  non-enforcement  thereof,  power 
lines  have  become  encumbered  with  motors  of  excess  capacity  or 
of  improper  voltage,  or  improperly  repaired,  with  the  result  that  many 
companies  were  supplying  motor  loads  at  a  very  low  power  factor, 
materially  decreasing  their  line  capacity,  their  generating  station 
capacity  and  transformer  capacity,  all  of  which  is  so  urgently  needed 
at  the  present  time  for  munitions  and  general  purposes. 

Most    companies    throughout    the    country    are    now    strictly    en- 
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forcing  their  power  factor  regulation  clauses,  or  writing  in  new  power 
factor  clauses  in  their  new  contracts  with  the  result  that  the  us-    - 
power,    due   to   penalties   involved    for   poor   power    factor,    are    read- 
justing their  equipment  to  operate  at  a  proper  and  reasonable  | 
factor,  which  has  worked  very  much  to  the  benefit  both  of  the  cen- 
tral station  and  of  the  consumer. 

The  power  shortage  in  some  sections  oi  the  country  has  made 
necessary  the  curtailment  of  the  supply  of  power  to  non-essential 
industries,  and  if  relief  is  not  afforded  will  tend  to  the  complete  elim- 
ination oi  power  supply  to  such  industries.  It  would  seem  to  your 
Committee  that  provision  should  be  made,  by  Government  assistance 
or  otherwise,  just  as  much  to  the  power  company  as  to  the  munitions 
manufacturer,  inasmuch  as  the  power  company  is  supplying  one  of  the 
most  important  raw  materials — that  is  power — to  so  enable  the  y 
company  to  maintain  its  business  so  that  the  normal  manufacturing 
activities  oi  the  country  may  go  on.  thus  tending  to  stabilize  the  in- 
dustrial conditions  in  the  country  after  the  war.  and  in  many  instances 
allow  the  establishment  or  expansion  of  industries  to  supply  export 
demands  which  were  previously  supplied  from  Germany.  If  this 
country   is  to   maintain  its   industrial  place   and  to   ma'.<  -       ace   a 

more  important  one.  the  activities  of  legitimate,  norma 
the  country,  even  although  not  strictly  employed  on  muni: 
should  be  encouraged  and  assisted  in  every  proper  manner,  as 
by  no  means  be  allowed  to  be  stamped  out.  due         i  -      -:age  of  power. 

We  also   feel   that   new   application    I Foi    v  >wer   sup-;  ;  I    i 

power  uses  should  be  met  in  so  far  as  is  phys     .  -much 

as  it  would  build  up  the  industrial  activitiy  of  the  country  and 
for  a   more  stable  condition  after  the  war. 

Domestic   Service. — Nowadays  the   use  -.rity  in  the   fa 

is   far   from   limited   to   the   simple   electric   light.  -         '    rning 

more  and  more  important  for  other  domestic  uses,   such  as  to  . 
grills,   percolators,    flat-irons^-  vacuum    cleaners,     washing    machines. 
dish  washing  machines   and  other  small   motors,   and   tc   a  larger  de- 
gree the  electric  range  and  electric  water  heaters.     Your  Committee, 
therefore,  believes  that  this  report  should  comprise  a  section  dc 
to  these  domestic  uses  of  electricity  outside  of  electric  light,  as  these 
bid   fair  to   far  surpass   the   income   from   domestic   electric   light,   and 
under   present-day   conditions   serve    a  -         -     mportant   conserve- - 
fuel,  thus  aiding  the  national  ca 

The  use  of  the  smaller  of  the  household  appliance- 
has  increased  greatly  during  the  past  year,  due  to  the  difficulty 
ienced   by   householders    in   obtaining   domestic    help,    and    they   have, 
therefore,    turned   to    the    Universal   Servant    :  -.nee   and    have 

been   in   this   way   made   familiar  with   the   great   assistance    that   elec- 
tricity can  offer  through  the  above  appliances. 

The  familiarity  with  domestic  electric  applianc  .  - 
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holder  has  thus  gained,  and  the  absolute  success  of  these  appliances, 
make  it  easy  for  the  central  station  to  get  a  very  much  increased 
amount  of  this  business  during  the  present  year,  and  campaigns  with 
this  in  view  should  be  carried  out. 

The  most  important  source  of  domestic  service  revenue  is  the 
electric  range,  from  which  an  income  of  between  $35.00  and  $75.00 
a  year  can  in  general  be  secured,  which  is  many  times  the  income 
from  the  same  householder  for  lighting  service  only. 

At  this  time  the  use  of  electric  range  becomes  more  and  more 
important  as  it  is  a  conserving  fuel,  even  though  the  electricity  is 
generated  in  a  steam  generating  station.  The  average  range  will 
consume  something  between  100  and  175  k.w.h  per  month,  which  gen- 
erated in  a  modern  steam  generating  plant  would  not  require  more 
than  200  to  350  lbs.  of  coal,  whereas  the  ordinary  coal  range  con- 
sumes some  600  to  1,000  lbs.  a  month,  thus  making  a  net  gain  of  ap- 
proximately 60  per  cent.,  which  if  applied  to  all  the  householders  of 
Canada  would  mean  a  tremendous  difference  in  the  congestion  of  our 
railroads  and  the  amount  of  money  sent  out  of  the  country  for  coal. 
Of  course,  where  water  power  is  the  source  of  electricity,  the  net 
saving  of  coal   is   100  per   cent. 

All  companies  having  available  power  and  who  have  been  sup- 
plying electric  ranges  previously  report  tremendous  increases  in  the 
use  of  electric  ranges,  which  amply  demonstrate  their  success. 

We,  therefore,  recommend  that  every  central  station  immediately 
investigate  carefully  the  electric  range  possibilities  and  make  suit- 
able rates  therefor,  as  we  feel  the  income  to  be  thus  obtained  will  be 
a  most  important  factor  in  the  central  station  industry  in  the  very 
near  future. 

We  further  recommend  that  the  sale  of  all  electric  ranges  be 
carried  out  on  an  installed  price  basis,  so  that  only  one  sale  has  to 
be  made  covering  complete  range,  as  it  is  found  that  where  a  range 
is  sold  by  itself  it  is  sometimes  difficult  to  make  the  sale  of  the  in- 
stallation on  account  of  its  excessive  cost  in  certain  sections  of  the 
country. 

In  these  cases  where  the  central  station  does  not  do  the  installa- 
tion work,  this  basis  can  still  be  used  by  co-operation  with  the  con- 
tractors association  or  contractors  in  the  various  cities. 

As  electric  cooking  represents  a  new  and  advanced  type  of  cook- 
ing, it  is  very  necessary  that  central  stations  going  after  the1  electric 
range  business  should  be  prepared  to  furnish  adequate  service,  pre- 
ferably by  means  of  a  competent  demonstrator,  so  that  all  purchasers 
of  ranges  will  be  properly  instructed  in  their  operation,  and  during 
the  first  few  months  of  operation  periodical  inspections  should  be 
made  to'  make  sure  that  everything  is  operating  satisfactorily,  and  to 
insure  the  purchaser  obtaining  all  the  information  which  will  lead  to 
the  fullest  success  of  the  range. 
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The  purchaser  should  be  made  to  feel  that  attention  to  details 
or  repairs  or  any  defect  with  the  stove  will  be  immediately  and  satis- 
factorily taken  care  of.  and  that  when  a  purchaser  takes  an  electric 
stove  he  is  going  to  be  absolutely  satisfied  therewith. 

While  this  service  is  very  necessary  at  the  present  time,  later 
when  the  use  of  electric  cooking  becomes  universal,  and  as  standard 
stoves  are  developed,  the  necessity  for  this  service  will  probably  dis- 
appear, as  it  has  in  the  gas  business. 

It  is  already  noticeable  that  manufacturers  are  following  up  the 
suggestions  made  by  the  central  stations  and  are  in  this  way  obtain- 
ing what  will  soon  become  a  standard  range,  which  will  be  practically 
free  from  minor  defects,  and  which  will  require  practically  no  at- 
tention. 

The  central  stations  should  continue  this  policy  of  suggestions, 
because  they  are  in  the  best  position  to  determine  the  slight  defects 
which  exist  and  the  slight  changes  which  may  be  necessary  to  perfect 
the  electric  range,  and  we  feel  certain  that  all  range  manufacturers 
will  be  very  glad  to  get  the  suggestions  from  central  stations. 

Electric  water  heating  is  becoming  more  and  more  common  on 
all  services  supplied  from  hydraulic  plants,  and  as  stated  in  last  year's 
report,  it  seems  certain  that  the  electric  water  heater  should  always 
be  installed  whenever  an  electric  range  is  installed  on  systems  with 
such  a  source  of  power  supply. 

Marked  improvements  and  betterments  in  electric  water  heater^ 
have  been  brought  about  during  the  past  year,  and  heaters  now  avail- 
able are  giving  excellent  service. 

On  those  installations  on  electric  water  heaters  in  which  furnaces 
are  used  for  water  heating  in  the  wintertime  and  the  electric  water 
heater  only  used  in  the  summertime,  water  heating  load  gives  a  more- 
uniform  yearly  load  curve  for  the  installation,  as  it  is  thus  prevented 
from  over-lapping  the  lighting  peak  in  the  winter  and  fills  up  the 
valleys  of  the  load  curve  which  normally  exist  in   the   summer. 

Most  central  stations  are  supplying  water  heater  services  on  a 
flat  rate  basis,  either  directly  or  on  a  double  throw  switch,  so  that 
electric  stove  and  electric  water  heater  cannot  be  used  simultaneously. 

Arc  Heating  Processes — during  the  past  year  have  expanded  in 
use  by  the  industries  reported  last  year.  Calcium  carbide.  Ferro 
silicon  and  steel  have  very  largely  increased,  probably  in  the  total  by 
">0,000  h.p.,  whereas  the  production  of  zinc  by  arc  process  has  been 
discontinued. 

The  use  of  the  electric  steel  furnace  for  average  steel  foundry 
practice  seems  to  have  become  assured,  a-  for  the  average  -mall 
foundry  it  offers  a  means  of  making  a  superior  steel  at  low  cost  and 
with  a  freedom  from  uncertainty  which  is  quite  impossible  with  the 
methods  hitherto  used. 

It   is   probable   also   that   electric    furnaces   of   tlii-    type    will     ■ 
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be  used  for  grey  iron  casting,  and  it  might  be  that  in  small  foundries, 
casting  both  iron  and  steel,  the  same  furnace  be  used  for  both. 

Central  stations  should  look  over  their  field  of  operation  and  call 
the  attention  of  steel  foundries  to  the  use  of  the  electric  furnace. 

Resistance  Heating  Processes — have  increased  materially  notably 
for  calcining  coal  and  the  manufacture  of  carbon  electrodes,  and  very 
largely  for  abrasives. 

During  the  past  year  the  use  of  electrically  heated  japanning 
ovens  has  grown  to  a  large  extent,  both  for  light  sheet  metal  products 
and  for  heavier  products.  This  type  of  load  being  a  very  high  load 
factor   is  very   desirable  for  the  central   station. 

Electric  Welding — has  advanced  materially  during  the  past  year 
and  seem-,  to  be  now  expanding  in  usefulness  for  the  heavier  welding 
processes.  Spol  welders  are  becoming  almost  universal  in  replacing 
li^ht   riveting  proc< 

Electrii  Bake  <  hens — have  been  installed  in  many  places  in  Can- 
ada and  are  giving  universal  satisfaction,  turning  out  a  superior 
quality  of  bread  at  very  low  baking  cost.  This  use  of  electricity  is 
destined  to  largely  expand  in  the  near  future  and  offers  an  attractive 
use  for  off-peak  power,  although  the  business  readily  stands  the 
tirm  power  ral 

The  use  of  electrically  heated  muffle  furnaces  for  heal  treatment 
and  other  purposes  is  expanding  considerably  and  the  use  of  small 
electrically  heated  melting  pots  for  base  metals  is  commencing. 

Electrolytic    Processes. 
No    material    advances    to    electrolytic    processes    have    taken  -place 

during  the  past  year  except  for  the  production  of  hydrogen,  oxygen 
and  chlorine, 

for  hydrogen,  oxygen  and  chlorine  furnish 
a  cheap  and  easy  means  for  the  production  of  these  gasses  in  rela- 
tivel)   small  quantities  for  industrial  uses 

Industries  requiring  th<  s   are  becoming  more  and   more 

numerous,  and  due  to  the  difficulty  of  obtaining  these  in  the  open 
market,  many  companies  are  installing  their  own  gas  generators. 

Industrial   Trucks. 
During    the   past    year   the   us<    of   small    storage   battery    trucks 

and    tractors    ha-    mere..  ■!<  raldy. 

These    trucks    are    used    in    industrial    establishments    for    nfoving 
materials    through    the    plants,    in    railway    stations    for    handling   bag- 
mail    and    express    to    and    from    trains,    for    freight    terminals, 
ship  docks  and  a  greal  many  other  purposes.    These  trucks  re- 
plaC(     a    great    number    of    men    used    as    truckers,    and    not    only    free 
them    for    the    National    Service,    but    materially   decrease    the   cost   of 
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service.     This  load,  being  in  general  an  off-peak  battery  charging  pro- 
position, is  a  very  attractive  one  for  the  central  station. 

General   Resume. 
This  report  of  your  Committee  is  intended  to  concisely  state  the 
advances  in  electric  lighting  and  power  sales  which  have  taken  place 
during  the  past  year,  and  advances  in  the  use  of  electricity. 

A  review  of  this  report  must  indicate  the  tremendous  value  of 
the  central  station  industry  to  the  country  and  the  most  important 
part  that  it  is  accomplishing  in  the  production  of  munitions,  in  the 
advancement  of  industry,  in  the  solving  of  the  servant  problem  in 
the  home,  in  the  conservation  of  fuel  and  thus  in  transportation,  the 
conservation  of  man  power,  and  in  many  other  ways — all  materially 
assisting  in  the  attainment  of  the  success  of  our  national  efforts  and 
in  the  building  up  of  the  industrial  condition  of  this  country,  not  only 
to  be  of  service  in  winning  the  war,  but  to  be  of  service  in  the  gen- 
eral upbuilding  of  the  country  after  the  war. 
Respectfully  submitted, 
F.    M.    Dusenberry,  W.    H.    Mclntyre, 

M.    C.    Gilman,  L.    W.    Pratt. 

R.    B.    McDunnough,  H.  E.  Randall,  (Chairman). 

The  President:  We  will  now  proceed  with  the  paper  of  Air.  E. 
X.  Hyde,  Representative  on  N.  E.  L.  A.  Lighting  Sales  Bureau. 

Mr.  E.  X.  Hyde:  Mr.  Chairman,  gentlemen,  I  wish  to  take  this 
opportunity  of  acknowledging  the  distinction  that  you  have  conferred 
upon  me  by  permitting  me  to  represent  the  Canadian  Electrical  As- 
sociation in  one  of  the  departments  of  the  Commercial  Section  of  the 
X.  E.  L.  A.  As  has  already  been  stated,  the  work  of  the  X.  E.  L.  A. 
has  been  confined  to  correspondence  and  there  has  been  no  meeting 
during  the  past  year  where  matters  were  brought  up  for  individual 
discussion.  The  trend  of  affairs  affecting  the  activities  of  the  entire 
Commercial  Section  of  the  X.  E.  L.  A.  has  been  in  connection  witli 
war  measures,  and  as  a  result  a  great  many  developments  of  import- 
ance have  been  taking  place  that  should  not  be  discounted  at  all,  but 
which,  because  of  their,  military  nature  are  therefore  to  a  certain 
extent  secret,  and  should  not  be  divulged.  With  this  in  view,  gen- 
tlemen, I  submit  the  following: 

War  Work  of  the  National  Electric  Light  Association 

One  of  the  important  items  which  will  be  presented  at  the  At- 
lantic City  Convention  will  be  the  figures -setting  forth  the  saving 
effected  in  the  consumption  of  coal  by  having  heatless  days  and  shut- 
ting down  sign  lighting  and  other  unnecessary  illumination  during 
the  past  season.  It  is  expected  that  these  figures  will  be  surprising 
inasmuch  as  the  aggregate  amount  of  coal  saved  runs  into  many  tons. 
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Further    war    work    has    been    accomplished    through    the    repre- 

ition  of  the  Association  on  the  Board  of  Gas  and  Electric  Com- 
missioners of  Washington,  who  have  found  it  advantageous  to  call  in 
members  of  tin-  Electric  Light  Association,  as  well  as  members  of 
the  illuminating  Engineering  Society  when  problems  strictly  per- 
taining t<>  illumination  were  encountered. 

Tin-  special  equipment  for  lighting  battleships,  munition  factories, 
harbors,  cantonments  and  aviation  fields  have  each  been  submitted 
for  solution  and  the  recommendations  made  to  the  Gas  and  Electric 
Committee  generally  by  the  National  Electric  Light  Association  and 
tin-  Illuminating  Engineering  Society  have  been  adopted  and  have 
proven   most    satisfactory. 

Bj  tin-  proper  method  of  lighting  it  i-  now  possible  for  aviators 
to  land  at  the  proper  points  within  enclosures  surrounding  hangers 
without  danger  and  with  accuracy,  which  eliminate  possible  collisions 
and   effect    landings   near   tlie   respective   hangers   which   were   the   ob- 

..     point-   of   tin-   aviators   on    their   return    flights. 

Vmong  other  considerations  encountered  in  connection  w*ith  this 
work  was  the  necessity  of  the  operating  companies  throughout  the 
d  State-  meeting  the  demand  for  tlie  excess  power  consumption 
;n  cantonments,  harbors,  etc.  Concerted  action  in  regard 
to  this  was  taken  and  in  order  to  expedite  shipment  of  the  necessary 
supplies  of  pole  line  material  and  other  requirements  intercompany 
connections  were  resorted  to  and  tlie  warehouse  stocks  which  had 
been  accumulated  by  the  operating  companies  were  released  for  the 
requirements  of  tin  Government.  Estimates  of  power  consumption 
at  these  various  points  of  military  concentration  were  at  the  best 
only  approximations,  but  with  power  available  from  central  stations 
any   i  r<  nt    needed   over  and   above   that  approximated   was 

readily  available  inasmuch  as  the  central  stations  had  an  available 
supply  which  was  not  limited  as  would  be  the  case  were  isolated  plant 
equipment    installed. 

(  onsiderable   other   work    in    connection    with    military    strategy 

iplished  satisfactory  by  plans  provided  by  the  National 

;"     Lighl     Association    t.,    the    <  ias    and    Electric    Committee,    in 

which  Mi    J.  \\     Lei!,.  Vice  President  of  the  New  York  Edison  Com- 

remarkable   part.     This   phase   of   the   work   done 

however,  is  not  open  to  discussion  nor  will  it  be  revealed  inasmuch 

;'-  its   mi-  ■    recommends   thai   the  work  and  the  results 

obtained  be  k< ; 

nil  submitted, 

E.    N.    Hyde. 
entative  Lighting  Sales  Bureau  X.E.L.A. 

The    I  We  hi  per  now  by   Mr.   P.  T.   Davies  on 

rt. 
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Mr.  P.  T.  Davies:  Mr.  President  and  members  of  the  Canadian 
Electrical  Association,  I  am  afraid  it  is  a  case  of  great  minds  think- 
ing alike  again,  because  it  seems  to  me,  after  hearing  various  Com- 
mittee Reports,  that  each  and  everyone  of  them  has  stolen  my  thun- 
der, but  I  guess  we  are  all  in  the  same  frame  of  mind  in  regard  to  most 
things,  so  that  any  redundancy  in  this  Report  I  hope  you  will  please 
excuse  and  figure  that  it  is  only  another  hammer  blow  to  drive  home 
the  points  that  the  other  papers  have  brought  out. 

Report  of  Committee  on  Rate  Research 

P.  T.  Davies,  Chairman 

To  the  President  and  Members  of  the 

Canadian   Electric   Light  Association: 

Your  Committee  begs  to  report  that  they  have  carefully  watched 
the  trend  of  current  events  with  a  view  to  incorporating  in  their  re- 
port any  changes  in  rates  or  any  tendencies  in  public  opinion  and  have 
noted  the  following  matters  as  being,  in  their  opinion,  worthy  of 
notice.  Using  the  chart  which  was  designed  last  year,  Fig.  7,  as  a 
basis  for  their  investigations  they  have  looked  into  the  following  mat- 
ters. 

Contracts. 

Legal. — An  outstanding  matter  for  Canada  has  been  the  settle- 
ment of  the  Tramways  Franchise  in  the  City  of  Montreal  by  a  Board 
appointed  by  the  Provincial  Government.  The  matter  of  a  new 
franchise  for  the  City  of  Montreal  and  its  surroundings  has  been  the 
centre  of  political  agitation  for  a  matter  of  some  six  years,  but  in  the 
Fall  of  1917  the  matter  was  taken  out  of  the  hands  of  the  Civic  au- 
thorities and  placed  in  the  hands  of  a  Commission,  who  had  authority 
to  study  the  details  and  to  report  back  to  the  Provincial  Government 
for   their   ratification. 

The  Contract,  or  Franchise,  as  finally  approved  is  a  three-  sided 
agreement  whereby  the  Company  is  protected  in  its  investment,  the 
public  protected  on  the  rate  of  fare,  and  the  City  is  protected  on  the 
point  of  view  of  taxation  and  general  conditions  involving  routes  of 
cars  and  maintenance  of  service,  etc.  The  agreement  is  a  very  long 
one,  but  the  special  point  worthy  of  notice  is  the  fact  that  the  com- 
pany is  permitted  to  charge  fares  which  will  cover  their  bond  indebt- 
edness and  up  to  a  reasonable  percentage  on  the  common  stock. 
After  providing  for  renewals  and  the  city's  portion,  a  fund  is  created 
into  which  all  surplus  earnings  are  placed.'  When  this  fund  exceeds 
a  certain  amount,  the  fares  are  automatically  reduced,  and  if  the 
reduction  does  not  effect  this  fund  then  further  reductions  may  be 
ordered.  If,  however,  the  fund  is  eaten  into  then  rates  are  automat- 
ically raised  again. 

The  interesting  point  about  this  arrangement  is  that  the  Province 
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of  Quebec  has  followed  the  lines  of  the  United  States  Government 
in  protecting  privately  owned  public  utilities,  and.  at  the  same  time, 
protecting  the  public.  While  this  policy  has  been  in  force  throughout 
the  United  States  for  the  past  8  or  10  years  and  is  continuously  be- 
coming more  widespread,  in  Canada,  on  the  contrary,  privately  owned 
public  utilities  have  regularly  been  singled  out  for  political  activity 
with  a  resulting  insecurity  of  investment,  which  has  tended,  espec- 
ially in  Ontario  and  the  West,  to  curtail  their  development. 

The  Committee  would  call  your  attention  to  a  type  of  Card 
Contract  in  use  by  one  of  the  member  companies  (Fig.  8).  The  aver- 
age contract  in  use  by  most  of  the  companies  contains  a  large  num- 
ber of  regulations  which  frequently  have  the  effect  of  frightening  a 
prospective  customer.  Similarly  they  are  not  suitable  for  convenient 
filing.     The  card  form  shown  refers  to  the  Rules  and  Regulations  of 

Am  1U  1M  1217-mt 


No Address Date 

To  The   SOUTHERN   CANADA   POWER  Co.   Limited 

Operating 

Please  connect  tlie  premises  at to  your  ELECTIC  LIGHTING 

service  snoject  to  your  rules  and  regulations  as  adopud   frc  m  time  to  time  for  nlncli  service  I  agree 
to  piy  monthly  at  your  Office  at  tiie  following  Rate 

Subject  to  a  minimum  monthly  payment  of j00- dollars  ($  \ 

Meter  rent per  month.  Subject  to  a  discount  for  prompt  payment  of  \ 

if  paid  within  discount  period.  / % 

This  agreement  to  be  effective  for  one  year  from  above  date  and  to  continue  in  effect  thereafter  until 
notice  in  writing  of  30  days  shall  be  given  for  the  disconnection  of  the  service. 


Witness  Applicant 

The  forgoing  is  signed  by  the  applicant  after  reading  and  receiving  a  copy  of  same,  and  is  subject  to 
the  Company's  acceptance  by  letter  addressed  to  consumers  within  thirty  days,  acceptance  may  also 
be  made  by  making  connection  at  the  point  of  delivei  y . 

Received  from  the  sum  of  dollars  ($ i 

or  letter  of    security    No  as  gnaraniee  for    the    fulfilment  of    above    application  such 

guarantee  to  be  returned  «  ben  the  >ervice  covered  by  this  application  is  discontiniud. 

Householder  ?     . 

Fur  Hi.  S0Dt»S«»  C1I1U  rO»S«  Co    llllllrf. 


Fig.   8 — Type  of  card  contract  form 

the  Company,  which  are  necessarily  kept  on  file  and  available  if  re- 
quired. This  card  when  signed  constitutes  an  option  on  the  cus- 
tomer's business  for  a  period  of  30  days.  The  card  also  acts  as  a 
deposit  form,  customer  retaining  copy. 

Obligations.  The  obligations  of  customers  in  Canada  in  view  of 
the  shortage  of  power  and  high  cost  of  machinery  have  been  increased 
in  the  matter  of  providing  proper  apparatus,  especially  with  a  view  to 
the  improvement  of  power  factor.  Whereas  in  the  past  power  factor 
clauses  have  not  been  vigorously  applied,  nowadays  all  companies 
are  requiring  the  customer  to  keep  their  power  factor  within  reason- 
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able  limit-  at  all  times  and  to  pay  for  any  deficiencies.  The  question- 
as  to  whether  the  power  factor  should  be  computed  at  the  time  of 
maximum  load  of  the  consumer's  installation,  or  at  the  time  of 
maximum  load  of  the  company's  system,  or  whether  the  average 
power  factor  taken  by  the  customer  over  the  whole  period  of  his 
operation  should  lie  taken  as  the  determining  factor,  is  not  yet 
standardized. 

Rate  Forms,  Special. — In  the  matter  of  rates  for  summer  busi- 
ness, it  is  a  known  fact -that  no  meter  rate  can  produce  enough  rev- 
enue on  the  average  summer  customer  to  pay  the  interest  on  the  in- 
vestment, and  it  should  be  noted  that  in  the  United  States  rates  as  high 
as  18c.  per  kilowatt  have  been  tried. 

One  of  the  member  companies  has  instituted  a  new  type  of  rate 
this  year  with  a  view  to  getting,  at  least,  fixed  charges  out  of  these 
customers,  the  rate  being  $1.00  per  outlet  for  the  first  10  outlets,  plus 
50  c.  per  outlet  for  the  excess  over  10,  payable  in  advance,  plus  -fK> 
cents  per  kilowatt  hour.  It  is  found,  generally  speaking,  that 
summer  customers  get  away  without  paying  their  last  bill  and  are 
very  difficult  to  trace.  In  the  case  of  the  above  rate  a  good  deal  of 
the  charges  are  being  collected  in  advance,  and  the  company  does  not 
stand  to  lose  so  much  revenue  from  "skips." 

Cooking  Rates. — A  study  of  the  rates  charged  for  Electric  Cook- 
ing in  the  United  States  shows  that  the  prevailing  rate  is  3c.  per  kilo- 
watt hour  straight.  While  this  may  seem-high  to  those  who  are  ac- 
customed to  the  low  rates  prevailing  in  Winnipeg  and  Ontario,  never- 
theless electric  cooking  at  this  price  is  within  the  economical  reach 
of   everyone. 

An  average  taken  over  a  number  of  cases  shows  that  25  kdowatt 
hours  are  required  per  person  per  month,  and  at  the  above  rate  of  3c. 
tliis  represents  7.3  cents  per  head.  After  five  or  six  persons  are  cater- 
ed for  the  usage  per  head  drops  off  very  fast  and  a  usage  of  over  200 
kilowatt  hours  per  month  is  quite  exceptional. 

Various  rate  forms  are  being  tried  out  by  member  companies  for 
Electric  Cooking,  but  the  Committee  has  no  hesitation  in  advising 
member  companies  that  a  3c.  net  rate  is  an  acceptable  and  profitable 
rate. 

Revenue. 

Measurements. — No  new  instruments  have  been  devised  for  the 
cheaper  measurements  of  maximum  demand  and  the  lack  of  such 
instruments   is   still   felt. 

The  same  thing  applies  to  measurement  of  power  factor. 

Psychology. 
Expediency — Political. — The   Rate   Research   Committee   feel   that 
they  can  hardly  present  their  report  without  referring  to  tli<-  political 

significance  of  the  shortage  of  power  in  the  Xiagara  district  as  this  i- 


.  \MA.V    ELECTRICAL   ASSOCIATIOW 


M.r.|         |Apl.|         |M»y|        Un«[         Ju!y|         |Auj  |         |Sep«.|         ;Oct.|         |Nov|         |Dec.| 


Atlirci 

Kind  of  Puunfit 


Party  to  if 


Ff53  EXPIRY  DATI         FLAT  OR  METER  Ki<Di>»iu«'ii'.™iiti      ,   VOLTS       PIMSF. 


•  n  CoMrartrd  Fo» 


llll  I  INC  DATA 


Minimum  Monthly  Payment 


r  e  -. r  km  url> 


K      r.V.    to  biU  Iijir        Tot  No.     PF        Sp   to  bill  Datt        Tot  No.    PF 


Over  for  Special  Conditions  and  H.P.  Connected. 
Pi        IC— Front   ci    power   customer's   record   card 


Special  Contract  Conditions 


DETAILS  OF  MOTOR  INSTALLATION 

" 

' 

5 

n 

IC) 

15 

2U 

Hi 

M 

50 

75 

KKI 

IM 

m 

TOTAL 
No          HP. 

n 

YEARLY  STATISTICS 

VEAH 

KWH 

REVENUE 

W 

1" 

n 

i» 

•    power  customer's  record  card 


REPORT  OF  COMMITTEE   ON    RATE    RESEARCH  73 

a  case  where  political  action  has  resulted  in  a  curtailment  of  neces- 
sary supplies  which  may  have  a  very  important  bearing  upon  the 
positions  of  the  Allies  in  the  great  war.  In  the  Niagara  district,  on 
both  sides  of  the  river,  are  plants  whose  output  is  essential  to  the 
successful  prosecution  of  the  war  and  this  output  is  absolutely  de- 
pendent on  the  supply  of  power.  Political  action,  at  any  rate  on  the 
Canadian  side  placed  these  plants  where  they  are,  although  in  other 
parts  of  Canada  ample  power  was  available  and  is  still  available  for 
their  requirements. 

The  output  of  these  plants  has  been  regularly  and  seriously  cur- 
tailed owing  to  the  fact  that  the  political  machine  in  Ontario  over-sold 
their  output  in  a  blind  manner,  and  gambled  upon  Providence  to  help 
them  out.  Even  to-day  it  is  reported  that  the  output  of  the  plants, 
instead  of  being  supplied  to  the  necessary  and  essential  war  indus- 
tries, is  being  diverted  to  light  up  the  small  towns  and  villages  far 
distant  from  the  plants.  The  political  significance  of  this  action  is 
only  equalled  by  its  immorality. 

Bibleography. 

The  weekly  issue  of  the  Rate  Research  Bulletin  of  the  N.  E.  L.  A. 
will  keep  the  member  companies  supplied  with  the  most  recent  in- 
formation, and  those  of  our  member  companies  who  are  not  sub- 
scribing to   it  are   strongly  advised  to   do   so. 

The  Committee*  publishes,  herewith,  a  form  of  Rate  Curve  (Fig. 
9)  in  use  by  one  of  the  member  companies  hitherto  unpublished.  By 
the  use  of  this  plan  any  rate  form  can  be  compared  with  any  other 
rate  form  within  the  limits  of  the  form  as  to  price.  The  lines  radi- 
ating from  the  origin  are  load  factor  lines,  and  at  any  rate  given  the 
total  cost  per  horse  power  per  annum  is  immediately  readable.  This 
applies  practically  to  any  rate  form.  A  card  record  system  for  taking 
care  of  power  customers  is  also  extracted  herewith  (Fig.  10).  The 
months  of  the  year,  which  are  printed  on  the  upper  edge,  are  for 
use  for  testing  purposes.  If  a  customer's  installation  needs  to  be 
tested  in  April  and  August  tabs  are  placed  on  the  card  for  these 
months  and  the  customer's  installation  brought  up  for  testing  auto- 
matically  in   this   manner. 

Service. 

The  cost  of  service  has  naturally  increased  in  all  parts  of  the 
country,  but  it  is  with  pride  that  the  Electric  Industries  in  Canada 
can  point  to  the  fact  that  the  cost  of  service  to  the  ordinary  con- 
sumer has  not  yet  been  advanced.  In  the  case  of  short  term  con- 
tracts on  munitions  business  "higher  prices  are  now  obtainable  than 
originally,  but  in  most  cases  the  rates  charged  are  in  no  way  com- 
parable with  the  cost  of  any  other  kind  of  service. 

Taxes. — The  Committee  find  that  the  original  chart  did  1 1 « > t  in- 
clude the  sub-heading  "Taxes"  and  are.  therefore,  including  one 
in   Figure  7. 


7-}  KGS   <  ANADIAN    ELECTRICAL   ASSOCIATION 

In  the  province  of  taxation,  a  new  impost  has  been  developed  in 
of  the  town-  of  the  country      This   consist-  of  a   tax  of  25c.   per 
month   on   all   users   of  electricity.     This   tax   was   successfully   passed 
over  to  the  consumer,  although   the  company   supplying  the  current 
has   to  <l"  tin-  collecting.     Any   tax  of  this  kind   is  liable   to  become 
ral  and  member  companies  arc  warned  to  take  steps  to  see  that 
the   tax   i-   placed   "'i    the   consumer   and   not   on   the   company,   and. 
•idly,   that    Mich   tax   i>   kept   a>  low   as  possible,   as   even   25c.   per 
head,  per   month,  has   had   the   effect    of  causing    some   users   of  elec- 
tricity to  discontinue  same. 

The  whole  respectfully  submitted. 

J      B.    W ly  at t .  M.    C.    Gilman, 

A.  A.  Dion,  P.    T.     Davie-.     (Chairman). 

The    President:     Well,  gentlemen,    1   am   sure  we  are  very  much 

indebted  to  these  Committees  for  their  work,  seeing  the  great  short- 

■t  men  we  have  and  how  busy  these  men  are.     But  we  have  found 

from   experience,  it  yon  want   to  get   any   good  work  done  you  have 

•   .i   busy   man  to  do  it.     I   hope  Mr.  Davies  and  the  meeting  will 

understand  that  most  of  the  redundancy  in  his  paper,  especially  about 

Niagara,  seems  to  In-  from  my  address,  and   that   I  had  no  acces-  to 

In-  paper  before  I  wrote  mine. 

These   paper-  are  now  open   for  discussion,   and    1    hope   we   will 
have  an  animated  discussion. 

Mi     Davies:    In  connection   with   that  meter  which  is  compensated 
orred  at   B5  per  cent,  power  factor,  do   I   understand  that 

when  the  power  factor  goes  up  to  ! r  95  per  cent,  that  the  compensa- 

•I.   affects  Hi.-  registration  by  :;  per  cent.,  and  that  in  case  the 

on-  run-  above  85  per  cent,  that  the  customer  will  yet  eom- 

ited.     It  is  very  necessary  to  be  quite  sure  on   that  point,  because 

\\e  do  not   want   to  bonus  a  customer  it"  he  goes  above  85  per  cent,  at 

the  lull   rate  of  the  contract   and  have   him   sell   us   back   energy  at  the 

elling   him.     I    know,  because    I    have   come   by   cases   like 

'hat     <  »ne  company  put  it  over  everybody.     They  put  in  the  contract 

'  'he  pow<  varied  from  90  per  cent.,  so  the  rate  was  to  be 

•I       Wc    did    not    notice    the    word    "vary."'    but    when    it    came    to 

application   they   put   in  apparatus  to  give  '.it   per  cent,   power  factor. 

and    the)     redmed    the    rale    by    90-97.       I    do    not    know     whether    that 

■  "ii'l  •  istomer    a    bonus    if    you    get    above 

'    ""i.  but   if  it   does,  it   should  be   \er>    carefully  looked 

into  used. 

Mi     V'olkman:     I   will  hi  k   Mr.   Merritt  t •  •  answer  that,  as 

a-    studied    th.it    particular   type   of   meter   more   than    1    have. 

Mi    Merritt:     I  think  the  shape  of  the  curves  will  show  that  bet- 
ter than  anything    i  unpensating  meter  is  appli- 
cable  "idy  in  cases  where  tin    power  factor  is  roughly  constant,  be- 
the  shape  of  the  curves  will  show  you  if  you  have  a  meter  com- 
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pensated  to  read  85  per  cent,  of  k.v.a.  at  70  per  cent.  p.  L.  and  it  the 
power  factor  is  appreciably  different  than  this  amount,  the  registration 
is  in  error.  It  seems  to  me  the  most  satisfactory  meter  of  this  com- 
pensated type  would  be  the  higher  curve  on  Fig.  5,  because  with  this 
meter  you  may  have  an  enormous  variation  of  power  factor  roughly 
from  70  to  95  per  cent.,  without  a  variation  of  more  than  :;  per  cent. 
of  k.v.a.  registration. 

Mr.   Davies:      Will  be  only  3  per  cent,   out? 

Mr.   Merritt:      Will  be  only  3  per  cent.  out. 

Mr.  Davies:  The  question  is  a  very  interesting  one,  especially 
the  point  as  to  how  you  are  going'  to  apply  it.  On  a  flat  rate  contract 
it  is  usually  applied  to  the  point  at  which  a  customer  is  billed,  i.e.. 
point  of  maximum  demand.  But  that  may  not  be  the  whole  amount 
that  you  are  entitled  to.  I  have  used  a  method  myself  of  installing 
two  single  phase  watt  meters  in  all  cas.es,  and  taking  average  power 
factor  throughout  the  month  and  increasing  demand  according  to 
the  average  power  factor.  I  fancy  we  are  entitled  to  figure  cor- 
rection for  average  power  factor,  even  where  we  take  the  customer's 
power  at  maximum  load. 

In  that  connection  I  might  say  1  designed  a  meter  and  a  company 
promised  to  get  it  out.  They  never  did  however.  I  really  think  that 
it  would  be  the  solution  of  the  problem — a  simple  graphic  wattmeter 
with  two  pens.  i.e..  two  single  phase  recording  meters  with  pen  on 
each  single  phase  element,  marking  on  the  same  chart,  giving  you 
continuous  chart  of  power  factor  and  also  of  the  load.  In  order  to 
get  the  load  you  add  the  two  curves  together.  In  order  to  find  power 
factor  you  get  the  ratio  of  the  readings  and  determine  the  ratio  in 
direct  ratio  of  the  readings.  I  do  not  know  why  the  people 'do  not 
go  ahead  and  make  it. 

Mr.  E.  X.  Hyde:  1  have  had  some  experience  with  meters  in 
connection  with  Philadelphia  Electric  Company  some  years  ago;  I 
think  I  have  made  something  like  5,000  or  6,000  tests  of  various  kind-. 
In  connection  with  those  tests  there  are  certain  characteristics  which 
seem  to  be  inherent  in  any  specific  design  of  meter  when  compared 
with  another.  In  order  to  illustrate  1  am  going  to  recite  an  experi- 
ence with  six  different  makes  of  meters  in  common  use  al  the  time, 
which  I  admit  i-  considerably  ancient  as  compared  with  the  develop- 
ment of  the  present  day.  I  used  a  Weston  portable  .indicating  watt- 
meter for  a  standard  to  test  the  wellknown  T.k.W  meter,  which  being 
of  commutator  type  and  without  iron,  was  supposed  to  be  built 
largely  on  the  dynamometer  principle.  \  second  meter  tested  was 
one  known  as  the  Diamond,  and  another  a  Type  K.  Fort  Wayne, 
and  another  a  Type  C,  Westinghouse,  as  then  produced  by  the  V 
inghouse  Company,  under  that  letter,  which  possibly  might  be  con- 
fused with  a  later  Type  C,  a  confusion  1  wish  to  avoid.  \n  in 
lation  being  unsatisfactory  to  a  customer  was  investigated  and  it  was 
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ascertained  tli.it  two  induction  Fans  disturbed  the  accuracy  of  the 
meter  readings  as  compared  with  their  accuracy  on  known  non-in- 
dttetn  The   T.R.W.    was   inaccurate   to   the   extent   of  30  per 

cent.  In  other  words,  it  recorded  30  per  cent,  more  than  was  shown 
on  tin-  Weston  Portable  type  indicating  wattmeter.  There  was  an- 
other  meter  of  the  ampere  hour  type,  readings  on  which  were  taken 
in  order  to  ascertain  what  affect  the  disturbance  in  the  angle  between 
the  voltage  and  current  wave  forms  produced,  and  that  instrument 
showed  300  per  cent,  of  indicated  load.  As  to  the  other  instruments 
none  of  them  approximated  the  :i0  per  cent.;  they  were  all  higher 
in  the  number  of  watts,  being  recorded  on  the  cyclometer  as  com- 
pared with  those  which  should  have  Keen  recorded,  where  the  read- 
if  the   Weston   standard  were  taken  as  being  100  per  cent,  cor- 

I  know  thai  in  making  these  remarks  the  Weston  standard  was 
net  taking  into  account  any  power  factor,  it  giving  an  indication  of 
actual   useful   watts. 

The  point  I  wish  to  bring  out  in  making  these  remarks  is  that 
with  meters  of  the  induction  type,  compensated  wound,  there  seems 
to  1>e  a  variation  m  performance  with  variation  in  wave  forms  result- 
ing in  a  change  of  accuracy  for  each  variation  in  the  power  factor, 
and  that  some  of  those  characteristics  have  a  tendency  to  speed  up 
meter-  rather  than  retard  their  number  of  revolutions  for  a  given 
indicated  effective  watt  reading  and  in  the  above  cases  it  seems  to 
me  tlie  revenue-   were  greater  than   the  customer  was  expected  to  pay. 

If  the  performances  prevail  in  the  meters  under  discussion  they 
are  not  taken  into  account  in  the  calculations  submitted  by  the  author 
of  paper  just  presented. 

The  President:  This  discussion  seems  to  be  rather  confined  to 
il"'  meter  people  Anything  that  requires  discussion  in  the  other 
papi 

Mr     5  I  In-   main   power   house   of   the   Algoma   Steel    Cor- 

on   has   live   1500  k  w    gas   engine   driven   generators,   hut  as  we 

are    taking    6,000   I  ..    Hydro   Company,    we   do   not    have   to 

ur  entire  ne   plant.     The   frequency   varies   about  2 

ent    above  and   2  per  rent,   below  :.'.".  cycles  and   we  have  some 

difficulty   in   paralleling    with   our   engines.     Meters   will   be   installed 

Bonn  •   from  the  power  house  at   a  poinl   on   the   steel   plant 

propert)    hi"    which  I   receiving   station   tor  the  incoming 

current. 

vhether  there  is  a  thoroughly  accurate  fre- 

M  i     Davii         R< 

Mi    Speerj  Vnother  matter:  th  engine  driven  gen- 

: -,   are    located    clos<     to    blast    furnaces    where    there    is    no    little 

blast    furnace   due   dusl    in    •  AT  also  have  a   motor   generator 
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set  adjacent   to  our  coal   unloading'  plant.      What    suggestions   can   be 
offered   to  keep   the   electrical  apparatus   clean? 

Mr.  A.  A.  Dion:  With  reference  to  what  the  last  speaker  has 
just  said,  I  may  state  that  we  installed  a  number  of  motors  in  con- 
nection with  our  gas  works  in  the  retort  house,  where  tiny  were 
subjected  to  a  great  deal  of  fine  gritty  coke  dust,  and  these  motors 
keep  giving  out  constantly.  The  manufacturers  suggested  that  they 
be  subjected  to  a  special  treatment  of  their  own,  which  was  put  on 
and  baked  on,  which  would  make  them  dust  proof.  We  were  told  that 
this  process  had  been  used  on  motors  in  the  cement  factories  where 
t!ie  motors  are  subjected  to  gritty  dust,  and  that  it  was  quite  success- 
ful, but  it  was  not  successful  in  our  case.  After  some  investigation 
we  concluded  to  take  the  motors  out  of  that  place  altogether.  We 
built  a  little  housing  outside  of  the  building  and  carried  the  shafts 
through  the  wall,  long  shafts,  and  in  that  way  we  prevented  the 
trouble.  We  found  no  way  of  saving  the  motors  from  this  coke 
dust.     I  should  also  be  pleased  to  know  if  there  is  any  other  way. 

Mr.  Randall:  The  statements  as  presented  in  the  Sales  Report 
I  think  are  quite  accurate.  For  electric  heating  there  is  not  enough 
water  power  in  the  country.  And,  furthermore,  it  may  be  of  interest 
to  the  Convention  to  know  that  in  the  United  States  it  is  not  possible 
to  supply  20  per  cent,  of  the  present  power  demands  by  water  power, 
even  though  all  the  undeveloped  water  power  of  that  country  was 
already  developed  and  available.  That  is.  in  the  United  States  to-day 
there  are  about  150,000,000  h.p.  employed  commercially.  In  the  United 
States  there  are  approximately  25  to  30,000.000  possible  h.p.  from 
hydro-electric  sources  developed  or  undeveloped.  In  other  words, 
less  than  20  per  cent,  of  the  present  industrial  service  in  the  United 
States  could  be  supplied  if  the  entire  water  power  of  the  United 
States  were  developed.  So  that  adds  another  light  to  the  possibil- 
ities. To  speak  of  one  company  serving  a  little  over  a  million  people, 
we  would  be  most  glad  to  take  on  every  house  as  a  consumer  for 
electric  cooking  service,  and  it  may  be  done  on  that  basis  for  about 
one  horse  power  per  house,  of  maximum  demand  at  the  central 
station.  The  electric  heating  of  the  house  would  take  approximately 
20  h.p.  per  house,  which  would  be  quite  beyond  the  water  power 
possibilities  of  this  country. 

Mr.  Davies:  In  the  Northwest  Electric  Association  Report  it 
was  proved,  a  thing  that  the  average  person  would  not  appreciate, 
that  there  is  more  coal  required  in  the  kitchen  with  range  with  hot 
water  back  than  when  the  hot  water  back  was  disconnected.  The 
average  person  thinks  he  gets  his  hot  water  for  nothing.  But  get- 
ting down  to  hard  tacks,  they  don't.  It  takes  more  coal  when  the 
hot  water  back  is  attached  than  when  it  is  not.  There  is  no  doubt 
about  it  that  the  hot  water  heater  or  circulation  heater  i>  a  n 
sary   complement    of   the    electric    stove. 


78  PROCEEDINGS   CANADIAN    ELECTRICAL    VS90CJAT10N 

But  there  is  one  point  that  has  not  been  brought  out  in  paper, 
and  it  is  an  essential  point,  and  that  is:  hot  water  tanks  must  be 
■  1  and  well  lagged.  The  radiation  from  the  average  lank  at 
about  140  degrees  fahr.  is  500  watts.  That  is  straight  radiation  at 
all  times,  normal  atmosphere.  But  lag  the  boiler  well  and  lay  the 
pipes  coming  to  and  from  it  and  you  will  rind  you  will  yet  away 
with  a  500  watt  heater  and  be  able  to  give  the  small  family  all  the 
heat   they   want.   (Voices:     X".   no.) 

Well,  let  -oiiu-  people  say.  no.  If  they  don't,  the  only  thing  I 
can    say   is   that   the   hot   water  heater   is   not   well   lagged. 

Mr  V  \.  Dion:  What  would  you  call  good  lagging,  6  in. 
thick  ? 

Mr.  Davies:  No,  about  3— about  2  in.  of  cement.  That  is  an- 
other  thing   to   look   into,   suitable   lagging.    There   are   several    made 

["he  Johns  Mansville  Company.  You  can  make  your  own  lag- 
mixed  with  cement  and  asbestos  and  magnesia  and  cement, 
and  you  can  lag  a  tank  for  about  a  dollar  a  piece.  We.  in  the  future 
arc  going  to  -ell  the  water  heater  with  the  lagging,  all  included, 
and  we  will  see  all  these  tank-  arc  lagged.  I  think  we  arc  going 
:    away    with    ."><><>    hot    water    heater-. 

Mr.  Gould:  1  bad  some  experience  with  a  heater  like  that. 
We  had  a  1,500  watt  heater  and  it  would  not  do  the  work.  We 
found  it  was  useless  unless  for  3,000  watt.  Another  thing,  about 
the  ranyc.- — there  are  many  ranges  installed  where  I  live.  The 
thing  that  militate-  against  the  electric  range  with  us  is  that  the 
kitchen  ha-  to  l.e  heated  in  the  winter  time  in  any  event  and  the 
especially  under  installation  rule-  in  Ontario  that 
it  i-  nearly  prohibitory.  The  Hydro  price  for  the  range  is  $75,  and 
its  about  $50  more  t,,  have  it  installed.  Then  the  people  can 
ii-<    it    from  about   the   mouth   of   May   until   the   heat   is   required   in 

tlie  kitchen  again  the  Fall,  utile--  they  have  some  other  arrange- 
ment to  heat  the  kitchen,  which  many  of  them  have  not.  These 
are    things    that     militate    against    ranges    in    the    place    where     I     live. 

People   well-to  ,i,,  .,,(    able   to  go   to   the   expense   of  installation   of 
or    the    -hort    period    required    in    the    summer   time,    but 
rdinary   people   .ire   not. 

again    that    we    do    not    have    any    success 
with    tlie    heatCl     iiiih--    n    bi     .i    3,000    watt    healer. 

W'     Randall:     I    can    bring    a   little   .lata   on    this    subject    that    i- 
I  he    Shawinigan    Company,    through     its    various 
distribute  ince     the    beginning    of    the    electric 

range    installation    on    tin-    systems,    kept       very     accurate     .lata    on 
installation     That    i-.    repair   costs,   consumption    costs,    instal- 
lation oid    I    think    wi    are    in    a    position    to    bring   a-    ac- 
l.car   on    the   cond  -      an    possiblj    l.e    found.     \nd 
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1  have  yet  to  find  out  of  approximately  -to.)  or  500  installations  a 
single  electric  range  installed  three  months  before  the  winter  per- 
iod that  was  left  idle  during  the  winter  months.  We  do  find  that 
a  .^reat  many  people  say:  What  can  I  do  with  it  during  the  winter 
months  ?  We  have  a  mixed  type  of  rate,  demand  and  meter  rate,  for 
electric  cooking,  and  to  meet  that  particular  condition  we  made  a 
reduction  for  consumers  using  summer  service  only,  as  we  could 
like  them  to  use  the  electric  range  in  summer  only,  to  flatten  the 
load  curve.  .We  have  yet  to  find  a  customer  who  has  not  come  back 
and  paid  his  additional  $5   for  the  winter  service. 

To  come  to  Mr.  Speer's  question,  which  has  not  been  answered. 
I  do  not  know-  of  any  accurate  recording  frequency  meter.  But  I 
would  like  to  enquire,  as  the  problem  is  an  interesting  one.  the  re- 
lative capacities  of  the  two  plants,  your  gas  plant  and  hydraulic 
plant. 

Mr.  Speers:  We  have  5 — 1765  Iv  Y  A  machines  in  our  station. 
The  other  plant  has  20 — 650  K  V  A  machines.  The  capacity  that 
is  set  aside  for  our  6.000  h.p.  is  about  8,250  h.p.  In  other  words,  they 
have  2.2.*>0  h.p.  reserve  capacity  for  us.  Then  our  station  supplies, 
1,800  h.p..  in   all   9.000  h.p.   for  our  plant. 

Mr.  Randall:  Why  I  asked  was.  it  might  be  an  interesting  thing 
to  the  convention  to  note  that  when  a  large  plant  was  in  parallel  with 
a  small  plant  that  the  governors  of  the  small  plant  are  useless,  and 
that  the  large  plant  takes  all  fluctuations  in  load  within.  of  course, 
certain  limits.  The  speed  of  the  big  plant  is  practically  constant  ir- 
respective of  any  change  of  load  that  could  occur  on  the  small  sys- 
tem and  the  governors  on   the   small   plant   cannot   move. 

To  jump  around  again,  and  to  speak  of  our  friends,  the  Hydro, 
N  i-  most  interesting  reading  to  just  take  their  last  annual  report 
and  look  over  their  power  rates.  It  is  most  impossible  tor  private 
Companies  to  sell  power  to  any  municipality  at  the  prices  they  show 
there.  In  going  over  a  list  of  150  to  200  towns,  prices  ran  from  $11.60 
to  $69.00  per  h.p.  year  with  very  few  under  $20.00,  Our  company, 
covering  a  territory  of  several  thousand  square  miles,  has  not  a  single 
customer  paying  as  much  as  $69.00. 

Mr.  Maclachlan:  I  might  touch  a  point  that  has  not  been  brought 
put.  In  Toronto  last  winter  there  was  a  woman  taking  a  bath  and 
she  was  killed  on  105  volts.  1  think  that  is  a  point  that  any  companj 
handling  articles  that  are  going  into  the  home  ought  to  take  into 
very  serious  consideration.  All  that  happened  there  was  one  of  tin- 
little  screws  on  the  name  plate  came  out,  the  name  plate  dropped 
down,  grounded  the  frame  of  the  heater  that  was  in  the  bath  room. 
The  woman  apparently  put  her  hand  out  to  move  the  heater,  or  do 
something  with  it.  and  was  immediately  killed.  1 1 o  volts  will  kill 
almost   every   time  if  you   aret   it   through   wet   hand-,  and   in   cas< 
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this  kind  if  it  is  an  extremely  difficult  matter  to  resuscitate.  In  all 
house  installations  keep  your  switches  away  from  your  plumbing  or 
away  From  the  radiators.  There  are  far  more  persons  killed  by 
electricity  outside  of  the  employees  of  central  stations  than  there 
are  inside.  That  is  borne  out  by  the  records  of  the  Com- 
pensation Board  of  Ontario.  If  any  of  you  arc  interested  in  that 
subject  you  can  gel  "Safety  in  the  Home"  from  the  Bureau  of  U. 
ivernment,  Bulletin  No.  75 — 15c,  I  think  it  is.  It  is  well  worth 
reading  and  gives  a  lot  of  valuable  information.  It  is  just  off  the 
press. 

Mr  Davies:  Before  we  gel  out  of  order,  I  would  like  Mr.  Ran- 
dall   to   rebut    this    L 500  -  3,000   watt    evidence.     1    am    Mire   he   can. 

M ;  Randall:  Mr.  President,  our  standard  practice,  and  this 
practice  has  been  in  effect  for  3  years  now,  has  been  to  install  a  750 
watt  beater.  We  started  out  by  putting  in  500  watt  heaters,  and  we 
found  that  in  general  this  was  not  sufficient.  No  water  heaters  are 
installed  without  lagging  the  tanks.  A  750  watt  heater  in  continuous 
service  will  supply  the  ordinary  household,  requirement-  with  hot 
water  service,  or  a  1,000  watt  beater,  with  a  double  throw  -witch,  so 
that    it    is    cut    OUt    when    the    electric    stove    is    in    use,    will    supply    the 

ordinary  household  requirements.  Where  the  family  is  large,  having 
a  number  of  small  children,  or  extraordinary  requirements,  it  may 
be  necessary  to  go  to  a   1,000  watt  beater  on  continuous  service,  qr 

a    1,500    watt    beater    used    with    double-throw    switch    as    above. 

Mr.  Gould;    I  --tick  to  what  1  said.    We  bad  one  case  of  a  barber 

shop   where   we   put    in   a    1,500   watt    heater,   and   the   man   could   not    get 

enough   hot   water  to  supply   his  customers.     He  reverted   to  a  jacket 

with    a    coil    in    it.     We    had    another    ease    where    a    railroad    man. 

who  had  bis  own  apartments  with  bath,  and  wanted  to  use  a  good 
deal  of  water,  and  he  wanted  it  hot.    We  put  in  a  L.500  watt  heater, 

and    it    would    not    heat    quickly    enough.     It    would    heat    if    you    left    it 

enough,  but  it  took  too  long  to  get  results.  We  removed  the 
1,500  watt  heater  and  he  installed  in  its  place  a  gasoline  heater. 
This   exploded   one   day   and    nearly   burned    his    face   off,   and   he   came 

'"  us,  We  then  installed  a  3,000  watt  heater  and  he  has  had 
I    do    not    think    the    500    watt    heater    would 

thi    difficulty   experienced   in   the  above 
and  it  brings  up  another  point.    Water  heating  is  simply  a  mat- 
kw.h.     It   ha  lo  with  kilowatts.     It  takes  a  certain 

definite  numbei  kv»  h  to  heal  a  certain  definite  quantity  of  water 
'•■  a  pplj     >aj .   500  or  1,000  kw.h.  per 

month  undei  ss   we  might   be  able  to  supply 

that  we    supplied    the    same    number 

"'  ^u  >'  ■  tainlj    i  ould  not   supply   it  for 
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$3  a  month.  Because  in  one  case  you  have  a  demand  of  1  kw.,  and 
in   the   other   case  a   demand   of  10   k.w.    In   the    Power   Sales    Report 

you  will  notice  it  is  stated  that  practically  all  companies  are  selling 
water  heating  service  on  the  flat  rate.  If  you  will  go  back  and  in- 
stall a  1.000  watt  heater  and  let  it  run  continuously  in  your  house. 
I  think  next  year  you  will  come  back  and  say  that  it  worked,  but 
lag  your  tank. 

Mr.    Dion:     Mr.   Randall   stated   that   the  average   load   was    1    kw. 

Mr.   Randall:    1    h.p. 

Mr.   Dion:    That   is   due   to   the   diversity   factor. 

Mr.    Randall:     Yes. 

Mr.   Dion:    How  much  is  it  due  to  that  ? 

Mr.  Randall  An  individual  range  of  the  present  commercial  sizes 
will  probably  show  a  maximum  demand  of  probably  3  kw. 

Mr.  Dion:    That  is  average  ? 

Mr.   Randall:    Yes. 

Mr.   Dion.  That  is   reduced  to   1   h.p.? 

Mr.  Randall:  Yes.  Take  for  example,  in  one  particular  town  we 
have  installed  a  range  capacity  of  about  1,000  h.p.  In  that  town  we 
have  power  feeders  separated  from  the  lighting  feeders.  Except  un- 
der particular  cases  and  except  at  the  noon  period  it  is  difficult  to 
find  the  effect  of  the  range  load  on  the  load  curve.  It  simmers  down 
to  somewhere  around  20  per  cent,   of  the  connected  load. 

Mr.  Yolkman:  Just  a  couple  of  points  I  would  like  to  mention 
— one  brought  to  my  mind  by  paper  on  Commercial  Light  and  Power 
Sales,  on  page  63,  I  believe,  a  question  brought  out  was  that  the  cen- 
tral stations  have  kept  in  close  touch  with  the  manufacturer  or 
ranges,  and  that  the  manufacturer  of  ranges  have  followed  very 
closely  the  suggestions  of  the  Central  Station.  It  has  been  my  ex- 
perience that  the  operating  companies  do  not  call  the  manufacturers' 
attention  to  the  small  difficulties  they  have  with  apparatus,  particu- 
larly station  and  line  apparatus.  There  are  often  small  details  in 
the  apparatus  that  could  be  readily  changed  by  the  manufacturers 
if  they  knew  about  it.  And  I  think  this  is  a  point  that  the  operating 
companies  should  keep  well  in  mind,  let  the  manufacturers  of  all 
kinds  of  electrical  apparatus  know  all  the  troubles  that  occur  with 
their  products. 

In  connection  with  hot  water  heating,  a  point  which  is  of  vital 
importance  has  not  been  brought  out  and  that  is  of  leaky  taps.  Vou 
have  to  have  your  taps  tight  if  you  want  to  have  satisfactory  service 
from  electric  water  heaters. 

Xow.  about  Mr.  Speer's  question  of  providing  clean  air  for  gen- 
erator cooling,  the  only  methods  are  to  build  ducts  to  a  spoi   where 
clean   air  can  be  obtained   or   to   wash   their   air   by   taking   it   thi 
one   of   the   air   conditioning    systems   at    present    in    use      1    do    nol 
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know  of  any  companies  that  have-  it  in  use  in  Canada.  Under  ordin- 
ary operating  conditions  the  only  way  to  keep  machines  (.Kan  is  hy 
giving  them  continuous  attention.  In  our  operating  department  we 
have  found  that  l>y  laying  out  the  cleaning  of  the  apparatus  to  the 
various  shift  —  that  is,  each  shift  is  responsible  for  the  clean- 
ing of  certain  particular  pieces  of  apparatus.  In  this  way  every  piece 
of  station  apparatus  is  cleaned  periodically  and  all  cleanings  must 
be  logged.  Since  we  have  adopted  this  system  1  can  say  that  we 
have  been  practically  free  from  failures  to  apparatus  in  our  sub-sta- 
tion equipment. 

Another  point  brought  Up  hy  Randall  in  connection  with  the 
operation  of  small  capacity  plants  and  large  capacity  plant-  in  par- 
allel. I  know  of  one  case  in  which  just  the  opposite  of  the  point  he 
brought  up  i>  true.  1  might  state  that  it  is  in  our  own  case,  the  oper- 
ation of  aboul  50,000  h.p.  from  our  water  power  plant  in  parallel 
with  a  I."). u(mi  kv-a.  -steam  station  But  in  this  case  the  steam  station 
takes  all  fluctuations. 

Mi     Davies:     1   can  state  from  experience  that   the  big  plant   sets 

!  lie    spei  <i 

Mr  Speers:  We  are  also  looking  for  an  accurate  power  factor 
meter  and  iii  this  connection  I  might  ask  what  method  of  determin- 
ing power  factor  i-  being  used  by  the  Hydro-Electric  Tower  Com- 
mission. 

Mr      Davies:    They    use    two    meter-    to    determine    the    kv-a    and 

'hen  the  powi  :  ir  as  shown  by  the  diagram  Fig.   t. 

Mr,  Gould:  I  have  a  small  plant  and  recently  made  a  contract 
with  the  Hydro-electric  Commission  for  a  long  term  of  year.-,  and 
they  have  installed  two  meters  after  the  meth.  d  of  Fig.  4.  What 
I  want  to  know.  i>  this  method  of  recording  fair  to  tin  seller? 
In    tin-    case    I    am    the    seller. 

Mr    Davies:    That  i-  the  most  accurate  system  in  America. 

Mi    Volkman:    They  have  a  meter  on  the  market  at  the  present 

time  known  as    R.    \  .   A.   meter. 

Mr.   Speers      1-  it   made  by  the  Westinghouse  ? 

Mr     Volkman:     I    do   not    recall   whether   tin-    was   made   by    We-t- 

inghouse  oi   General   Electric.    Ii  is  a  watt  meter  connected  in  such  a 

that  it  shows  the  kv-a  and  the  operator  goes  according  to  that. 

r"r  operating  purposes,  power  factor  meters  are  fairly  accurate  from 
s"  !•'■'   '""'  '"  100  per  cent    lagging  or  leading  on  balanced  load-. 

Ml      Daviei       What    power    factor    have    you    to    carry    there? 

M  i    Sp<  •  •        85  pei   cent. 

N|:  Davies  You  ought  to  ge\  an  indicating  meter  which  with 
the  watt   n  i  ild  lie  alright. 

Ml  Speers  The  meter  should  be  recording  to  he  of  any  use 
in  tli 
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The  President:  If  there  is  no  more  discussion,  1  wish  to  thank 
the  Committees  for  their  work,  and  the  members  for  their  aide  dis- 
cussion of  the  papers. 

Some  things  have  been  said  about  the  Hydro-electric  Commis- 
sion—  (Laughter) — and  I  would  like  to  point  out  that  some  time 
ago  the  Chairman,  who  is  imbued  with  the  idea  that  he  is  a  public 
benefactor,  took  the  trouble  to  go  to  the  United  States  and  in- 
form the  members  of  a  Congressional  Committee  on  Water  Power 
Regulations  all  about  the  Hydro,  and  in  that  speech,  which  was 
made  on  the  15th  of  April  last,  he  made  a  good  many  remarks  and 
statements  which  were  very  misleading,  to  say  the  least.  You  will 
probably  have  noticed  in  his  reports,  in  almost  every  year,  he  draws 
comparison  between  the  present  hydro  rates  and  former  rates  and 
•  states  that  the  annual  saving  due  to  the  Hydro  Commission  is  so 
much.  I  think  when  he  wants  to  make  that  report  up  he  has  a  pipe 
dream  and  works  up  a  fanciful  figure.  I  think  he  has  it  up  to  some- 
thing like  $2,500,000  a  year  that  he  saves  now.  That,  of  course,  is 
based,  as  near  as  I  can  tell,  on  the  existing  rates  in.  say,  1910 — pos- 
sibly before  that.  Those  rates  which  form  the  basis  of  comparison 
are  largely  steam  rates.  The  rates  in  Toronto,  for  instance,  were 
entirely  steam  rates,  the  average  house  rate  being  about  8c  a  kw. 
hour.  In  the  case  of  Toronto  they  had  hydraulic  power  there — not 
for  their  full  distribution  on  account  of  lack  of  deliver}-  of  transfor- 
mers and  other  things,  but  knowing  that  Hydro  was  on  the  way, 
and  knowing  that  they  were  going  to  deliver  power  at  cost,  they 
maintained  their  rates  until  the  Hydro  arrived,  which  was  some  two 
years  after  the  hydraulic  power  was  first  delivered  by  the  private 
company.  Therefore  this  comparison  of  rates  made  by  Sir  Adam 
Beck  is  entirely  wrong.  If  you  were  to  take  the  Chicago  rates,  com- 
pare present  rates  with  the  1910  rates,  that  is  prior  to  war  condi- 
tions, you  would  find  possibly  an  equal  reduction,  in  addition  to 
which  the  Chicago  Company  pays  taxes.  Now,  the  tax  item  is  a  very 
large  (inc.  As  I  said  in  my  report.  Sir  Adam  stated  in  Washington 
that  they  had  spent  $70,000,000  on  the  Hydro  and  its  distribution  sys- 
tems without  taking  into  account  the  Ontario  Power  Company  pur- 
chase or  the  present  hydraulic  development.  When  you  consider 
that  the  taxes  on  that  investment,  at  anything  like  assessed  value, 
fair  assessed  value,  would  be,  say.  a  million  and  a  half  dollars  a  year, 
he  has  got  to  have  some  pipe  dream  to  compensate  that  loss  to  the 
community. 

Now,  in  Toronto,  he  has  just  published  a  statement  in  last 
night's  papers — this,  I  think,  is  the  21st  of  June — a  statement  for  the 
year  1917  appeared  last  night  for  the  Toronto  Hydro  System.  In 
this  statement  he  states  that  the  net  profit,  after  paying  operating 
charges,  interest,  depreciation,  is  $34,000.  He  states  that  there  i- 
over   $10,000,000   invested    in    the   Toronto   systeiru     Now.   the   tax   rat-' 
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in  Toronto  is  30  mills  this  year,  without  local  improvements.  That 
would  be  a  tax  of  $300,000  on  assessed  value  of  $10,000,000.  There- 
fore his  $34, >  profil   looks  pretty  small.    We  could  go  on  and  anal- 

;.  -e  the  system  in  thai  way  a<l  infinitum,  but  it  would  profit  nothing 
at  all,  no  matter  what  criticism  you  brought   to  bear. 

We  have  enjoyed  this  discussion  very  much,  and  1  am  sure  we 
have  all  profited  from  the  Reports.  I  hope  that  these  Reports,  which 
are  multigraphed,  will  be  taken  home  and  distributed  to  other  mem- 
ber- who  are  not  fortunate  enough  to  be  here,  so  that  the  results 
will  ii"t  be  confined  merely  to  the  small  number  present. 

I  believe  it  would  be  very  profitable  for  some  of  these  company 
sections  to  discuss  these  papers,  and  therefore  propagate  the  infor- 
mation   they   contain,    which   has   been   obtained    with    some   trouble. 

If  there  are  no  further  matters  to  come  before  this  open  meet- 
ing- 
Mr  Randall:  I  would  just  like  to  bring  up  one  more  thing  about 
the  Hydro,  as  everything  seems  to  be  against  it  this  afternoon — in 
connection  with  your  remarks — that  we  can  take  a  leaf  out  of  the 
Hydro  book.  They  do  not  do  everything  on  the  wrong  side  of  the 
sheet.  For  example,  they  are  the  most  clever  people  I  know  of  for 
ng  more  dollar-  per  capita  out  of  a  town  than  we  can  get  by 
any  manner  of  mean-.  If  you  go  over  the  statements  of  the  Hydro-, 
which  are  \eiy  easy  to  obtain,  and  compare  them  with  your  own 
town-  you  will  be  a>toumled  at  the  dollars  per  capita  gross  income 
that  these  municipal  distribution  systems  get.  It  is  amazing.  And 
when  Sir  Adam  says  that  he  has  saved  so  many  millions  of  dollars 
by  this  comparison  of  rates  that  he  has.  I  do  not  feel  that  it  is  a  fair 
comparison,  because  those  same  towns  are  paying  more  money  for 
electric  lighting  service  in  dollar-  per  year  than  they  would  other- 
wise be  pa  1 
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In   accordance   with   the   decision   of  the   managing   committee   of 
the  Canadian  Electrical  Association,  the  convention  held  at  the  Ritz- 
Carlton  Hotel,  Montreal,  on  June  7  and  8  was  of  a  distinctly  business 
character.     The   attendance   was   large,   the   reports   and   papers    of   a 
•  technical   and  practical   character,   dealing  with  various  phases   of  the 
association's  work,  and  the  discussions  complete  and  of  great  value 
in    elucidating   many    points    raised    in    the    reports    and    papers.      The 
only  departure  from  the  strictly  business  programme  was  an  informal 
dinner  tendered  by  the  members  of  the  Montreal  companies   section, 
who  gave   tlie  visitors  a  more  than   cordial   greeting. 
The    President   took  the  chair  at   10  a.m..  June  7: 
The    President:      With    your    permission    I    will    call    this    meet- 
ing   to   order.     .The    first   item   on    the   programme    is    the    President's 
address. 

President  McDougall's  Address 

This  is  tlie  twenty-seventh  annual  convention  of  the  Canadian 
Electrical  Association. 

The  electrical  or  central  station  industry  in  Canada  has  just  passed 
through  perhaps  the  most  eventful  year  since  the  founding  of  the  first 
company  in   1884. 

The  conditions  imposed  on  our  companies  by  the  war  have  re- 
quired resource,  courage,  and  ingenuity  as  never  before. 

Tlie  demands  for  current  have  in  most  cases  been  abnormal,  due 
to  munition  manufacture,  and  from  the  fact  that  Canada  herself  is 
prosperous;  and  these  conditions  have  been  met  by  the  companies, 
for  the  most  part,  in  spite  of  the  extraordinary  difficulties  of  financing. 
in  spite  of  the  inroads  on  our  staffs  made  through  our  best  nun  en- 
lishing.  due  to  the  voluntary  system  we  have  been  following,  and  in 
spite  of  the  great  difficulties  many  of  our  member  companies  have 
experienced   in   securing  an   adequate  supply  of  coal. 

In  regard  to  financing,  our  usual  market  for  selling  our  securities 
— namely,   the   London   market — has,   of  necessity,   been   closed    to   us. 

For  a  time  the  United  States  markets  were  of  great  assistance, 
but  later,  when  it  became  apparent  that  America  herself  was  likely 
to  answer  freedom's  call  and  take  up  with  us  tin-  task  of  restoring 
to  the  world,  which  involves  tlie  suppression  of  the  autocracy 
which  seeks  to  dominate  us.  all  these  market-  apparently  become  more 
difficult   to   secure   aid   from. 

It  has  become  evident  to  many  of  us  that  we  must  be  prepared 
to   temporarily    forego   any    extensive    financing,   and    must    limit    our 
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capital  requirements  to  items  of  a  most  imperative  nature,  and  which 
ran  be  financed  among  our  own  shareholders,  or  in  the  Canadian 
money  markets. 

Many  Employees  Answer  the  Call 
The  central  station  companies,  through  their  employees,  have 
demonstrated  in  no  uncertain  way  their  loyalty  and  love  of  freedom 
m  the  ready  response  made  in  answering  the  voluntary  call  for  ser- 
vile in  the  wider  field  offered  by  the  call  to  arms.  From  every  quarter 
it  will  be  found  that  the  percentage  of  men  enlisted  from  the  central 
station  employees  is  nearly  double  that  of  the  percentage  of  enlist- 
ment  iron)   the  general  localities  of  the  various  companies. 

Here   in    Montreal    I   am   informed   that   about   :;.">   per  cent,   of  the 
normal  number  of  nun  employed  have  enlisted,  and  in  Toronto  about 
ilit     -line    ratio    obtains,    both    from    the    private    and    the    municipal 
nization, 

While  tin-  i-  what  we  would  expect,  as  we  are  aware  of  the 
spirit  of  esprit  <le  corps  which  has  prevailed  among  our  employees, 
especially  when  we  remember  that  "service"  is  always  the  slogan 
which  we  endeavor  to  preach  to  our  men.  still  the  demands  made 
upon  our  service  to  our  customers  has  caused  our  department  heads 
many  anxious  thoughts,  and  I  think  1  can  safely  say  that  from  our 
rience  we.  one  and  all,  will  agree  that  it*  Canada  had  adopted 
selective  conscription  from  the  start,  many  of  our  highly-trained  and 
dependable  men  would  have  been  spared  to  help  us  share  the  re- 
sponsibilities which  the  war  has  imposed  on  us,  and  that  many  of 
these    men    would    have    rendered    at    least    as    effective    service    to    the 

cause  had  they  remained  at  home.  We  congratulate  our  friends  of 
the   National   Electric   Light   Association  on  the  decision  of  the  Ameri- 

luthorities  on  the  method-  of  recruiting  adopted  by  their  govern- 
ment. We  Feel  sure  it  will  spare  them  from  many  id'  the  worries  we 
suffered. 

The  supply  of  coal  has  been  another  source  of  worry  to  some  of 
our  member  com]. aides  who  are  dependent  on  steam  generation,  con- 
ditions due  largely  to  car  shortage,  brought  about,  I  am  informed, 
through  lack  of  ocean  bottoms  and  consequent  freight  congestion 
at  tl  .in  transport. 

I   hav<  in  to  believe  that  we  can  look  for  no  improve- 

the    Coming    winter,    and    would    urge    the    companies    who 

require  coal  to  use  every  possible  effort   to  provide  themselves  with 

during   the   summer   months   if  they   can   secure   it. 

Unfair  Comparison 
'   our   members   have   Keen    further  emharassed 
by  the  wave  of  municipal  ownership  that  is  now  prevailing  in  Canada. 
11   '  y    mad<  ranee   in    British   Columbia   and   else- 
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where,  and  the  experience  in  some  quarters  of  inadequate  service, 
service  such  as  no  private  company  in  Canada  was  ever  guilty  of, 
lues  not  seem  as  yet  to  have  been  sufficient  to  cause  our  worthy 
municipal  authorities  to  pause.  The  advocates  of  municipal  owner- 
ship point  to  the  large  savings  that  have  been  affected  in  Ontario, 
and  draw  comparisons  to  prove  their  claim  to  the  difference  between 
rates  now  charged  compared  with  rates  charged  in  1910,  or  seven 
years  ago,  when  hydraulic  power  was  in  its  infancy  and  rates  were 
based  on  old  and  inefficient  steam-generating  units.  They  overlook 
the  fact  that  in  cities  like  Chicago,  where  modern  methods  have  been 
used,  an  equal  reduction  has  taken  place  without  the  necessity  of 
pledging  the  municipal  credit   for  a  much   inferior  service. 

Our  membership,  as  will  be  shown  by  the  secretary's  report, 
shows  the  association  to  be  in  a  flourishing  condition,  and  our  finances, 
1  am  pleased  to  say.  are  in  better  shape  than  they  have  been  for 
-ome   years. 

In  closing,  I  desire  to  inform  you  that  a  singular  honor  has  been 
conferred  on  the  association  by  the  election  of  your  President  to  the 
position  of  vice-president  of  the  National  Electric  Light  Association. 
This  compliment  was  conferred  on  the  Canadian  association,  and  is 
to  be  taken  as  an  evidence  of  our  allies'  desire  to  further  the  friendly 
feeling  that  has  always  existed  between  us. 

Y<>ur  committees  have  been  energetic  during  the  year,  and  have 
provided  interesting  and  instructive  reports,  which  I  trust  will  pro- 
voke instructive  discussion  during  our  season.  The  thanks  of  the 
association  are  due  to  them,  and  also  to  the  members  of  your  executive 
committee,   who   have   been   active  in  your  interests   during   the   year. 

I  will  call  on  the  Secretary  to  read  any  general  correspondence.  ' 

The  Secretary:  There  are  only  two  or  "three  letters  here 
— one  from  Mr.  Wagner,  President  of  the  National  Electric  Light 
Association.      Letter   read. 

The  President:  Gentlemen,  it  is  with  great  pleasure  that 
I  announce  the  next  number.  The  National  Electric  Light  Associa- 
tion, as  you  know,  is  a  similar  association  in  the  United  States 
affiliated  with  us,  and  we  have — I  say  it  with  some  knowledge — we 
have  derived  a  great  deal  of  benefit  from  this  affiliation.  The  reason 
we  have  not  derived  more  benefit  is  our  own  fault  in  that  we  have  not 
used   the   available   material. 

Mr.  Muldaur  is  the  Traveling  Secretary  of  the  National  Electric 
Light  Association  and  has  been  doing  some  missionary  work  in  con- 
nection with  the  organization  of  Sections.  Sonic  of  you  lure  belong' 
ing  to  the  Montreal  Section  will  remember  his  very  inspiring  talk 
which  he  gave  the  Section  here  a  little  while  ago.  He  has  done  work- 
in  Canada  and  with  very  good  results.  Mr..  Muldaur  has  just  finis 
a  tour  of  the   United  States  and  Canada  in  the  interest-  of  the  Asso- 


Ill 
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ciation,  ;tn<l  his  work  has  been  a  great  incentive  to  the  Central  Station 
men.  and  we  are  glad  that  the  Association  chose  him  as  their  repre- 
sentative to  our  Convention. 

I   have  much  pleasure  in  introducing  Mr.  Muldaur. 

Mr,  Muldaur:  Mr.  President  and  Gentlemen*,  your  President 
has  taken  a  little  of  the  wind  out  of  my  sails,  for  I  had  hoped  to 
convey  Mr.  Wagner's  and  Mr.  Martin's  greetings  to  you  verbally. 
1    can   pnly   add   to   what    they   have   written,   that   they   both   asked    me 

ongratulate  you  on  one  more  good  year  spent,  and  to  give  you 
their  personal  regards;  Mr.  Martin  sent  his  to  all  of  his  personal 
friends  in  Canada—]  don't  kn<>w  of  any  place  on  tin's  earth  where 
Mr.    Martin   has   not    got    personal    friends. 

We  have  rather  reversed  the  order  of  things  1  believe  in  the 
la^t  year  or  more,  in   that   the    National   Association,   being  the   largest 

nizatton  of  the  kind  in  the  world,  is  following,  rather  than  lead- 
ing, the  Canadian  Association.  Thi.s  condition,  the  war.  that  we  have 
now  gotten  into,  has  simply  knocked  everything  into  a  cocked  hat 
SO   far  a-   our  preconceived   ideas   were   concerned,   and   our   placid    wa> 

ling    along.     We    have    suddenly    been    confronted    with    the    n< 
sity  of  taking  a  new  course  of  action.     Our  Convention  this  year  was 
modelled  very  largelj  on  yours  of  lasl  year,  and  was  just  about  what 

this  i>  now.  It  was  not  actually  a  convention  —  it  was  a  conference 
There  wen-  no  papers  read.  Everything  was  submitted  by  title,  no 
ii  port-  even  were  read,  but  the  entire  organization  devoted  itself 
solelj  to  carrying  out  th<  plan  that  has  now  been  adopted  by  all  of 
tin-  public  service  associations,  I  believe  without  exception,  to  co- 
operate most  effectively  and  most  immediately  with  the  Government 
m  doing   it-  Int. 

I   cannot   help  a  feeling  of  pride,  although   it   is  nol   unexpected. 

in  tin-  splendid  result  of  th<    registration  for  our  selective  draft.    When 

von  think  of  ten  million  young  men — (applause)— and   it   is  especial!} 

gratifying    to    those    of    us    (and    I    think    that    represents    nearly    all    of 

ho  have  .hafed   under   the   necessity   of   staying    out    of   tin-   so 

Now  that   we  are  here   1   believe  we  ate  doing   everything  that 

can   be  dot  ■    in   shape  quickly.      Before   this   registration   took 

placi    several  of  us  were  speaking   together  ami  there  was  not  a  man 

nt     who    could    think    at     the    moment     of    a     personal     friend     or 

'■ho  had  not  himself,  if  he  was  of  age,  or  through   som< 

member  ol  his  family,  alread)  gotten  into  die  service.    Nobody  worth 

while   m    the    1    i.M.d   Stales   waited    for   this   .halt,   and   enormous    niiiii- 

thousands   of   these   boys    who    were    drafted,    had 

alread)    mad.     application    for    service.      You    know    the    draft    took    11; 

body,    no   matter   whet!  .,,•   not        |    tlljnk    we    lnay    |m. 

'ooked    up    '  •    a-    well    a-    in    name,    from    now"  on. 

i   \pi 
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There  is  one  thing  that  you  can  help  us  in  tremendously.  Your 
experience  in  the  last  three  years  is  such  that  we  have  got  to  come 
and  borrow  from  you.  In  the  last  Convention  we  had  there  was 
nothing  more  inspiring  and  significant  than  the  two  short  addresse> 
bytMr.  McDougall  and  Air.  Aldred  showing  what  you  have  done  here, 
the  conditions  that  you  had  confronting  you  and  the  way  you  have 
solved  problems  that  we  are  just  beginning  to  solve.  And  we  know. 
of  course,  that  we  shall  have  every  bit  of  help  that  you  can  give  us. 
And  we  need  it.     God   knows,   we   need   it! 

The  National  Association  has  for  its  first  wish  to  be  of  the  great- 
est possible  value  to  all  of  its  members  and  to  all  of  its  allied  and 
affiliated  Associations.  During  the  past  year  in  carrying  out  a  policy 
that  has  been  adopted  recently  we  have  formed  two  new  departments. 
<  >tu  of  them  Mr.  McDougall  has  very  kindly  referred  to,  that  of  the 
field  work  for  the  purpose  of  keeping  in  very  close  touch  not  only 
with  affiliated  and  geographic  sections,  but  with  the  actual  individual 
member. 

This  trip  that  1  have  just  completed  lias  taken  me  into  nearly 
every  State  in  the  Union  and  British  Columbia  and  the  two  Eastern 
Provinces  ojE  Canada.  During  that  trip  1  visited  some  7.">  cities,  so 
that  it  took  in  almost  all  of  the  important  companies,  and  really 
crave  us  a  personal  feeling  of  relationship  that  could  not  b< 
by  any  possible  amount  of  correspondence.  The  system  has  proved  it- 
self very  successful  and  we  are  going  to  push  it  more  intensively  in 
the  coming  year. 

The  other  department,  one  of  very  great  value,  i-  thai  headed 
by  Mr.  W.  C.  Anderson,  the  Department  of  Statistics.  The  National 
Association  has  always  had  a  mass  of  experience  and  information  in 
its  archive-,  but  it  has  been  a  more  or  less  dignified  old  body,  and 
it  has  not  advertised  the  fact  that  it  had  this]  stuff  nearly  as  much 
as  it  should.  Other  associations  have  popped  up  from  time  to  time 
and  said  they  were  the  only  ones  that  could  give  information  that 
the  people  in  the  field  required.  We  dp  not  believe  that  is  so.  We  do 
not  think  there  is  a  single  question  that  can  be  asked,  a  single  prob 
lcm  that  can  be  brought  up  in  the  electric  light  and  power  field  that 
cannot  be  helped,  and  in  most  cases  not  only  answered  but  solved, 
through  the  experience  of  the  Association.  And  now  the  informa- 
tion is  gathered  into  a  card  file,  cross  indexed,  so  that  it  is  instantly 
available  to  the  largest  or  smallest  member  of  the  Association  at  all 
times.  I  believe  you  will  find  that  this  Department  of  Mr.  Anders 
is  join-  to  be  one  of  the  most  valuable  things  thai   the    Association 

ever  started. 

'  >ne  of  the  bits  of  constructive  work  thai  has  been  very  actively 
pushed  this  year  is  that  of  the  Company  Sections;  educational  work 
Mr.    Wagner   is   peculiarly   interested   in    that    work,   and    naturally    so, 
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due  to  the  tremendous  success  of  the  Section  in  his  own  Company, 
the  Consolidated  Gas,  Electric  Light  o^  Power  Co.,  of  Baltimore.  We 
feel,  and  it  ma>  be  a  truism,  that  sometimes  we  lose  sight  of  the  fact 
that  the  most  valuable  bit  of  mechanism  any  organization"  has  in  its 
possession  is  the  man,  not  the  machine.  Mr.  Wagner  is  of  the 
opinion  that  the  greater  amount  of  work  spent  on  developing  the 
individual  in  any  corporation  the  greater  value  will  result  t<>  tin 
concern. 

The  Company  Section  idea  was  a  growth,  and  a  great  many  mis- 
takes  have   been   made.     And  a  good  many  of  the  perfections   that    1 
speak  about   have  been  the  result  of  trial  and  almost  despair  some- 
times.    Some   of  the  older  Sections  fell   out  altogether;   disappeared 
And   even   now   th<  ime   more   or   less   in   disuse   because   of  a 

lack  of  understanding  as  to  the  impossibility  of  interesting  everybody 
in  tlie  Section  in  the  .same  subject.  You  can  naturally  see  that  that 
is  utterly  impossible.  A  number  of  Sections  have  started  by  having 
meetings  at  which  some  highly  technical  address  was  made,  which 
interested  intensely  one-quarter  of  the  men  at  the  meeting,  and  pul 
tin  other  three-quarters  to  sleep.  That  did  not  do.  and  after  a  few 
of  these  meetings  these  Sections  calmly  died. 

I  have  been  instrumental  on  this  latest  trip  of  bringing  into  life 
and  real  activity  no  fewer  than  nine  such  Sections.  They  had  not 
done  any  work  for  a  good  while  because  they  actually  did  not  know 
how  to  do  it.  We  have  also  established  16  new  ones,  and  now  have 
6 1   sectii  'ii.v 

I   want  to  say  a  few  words  aboul   thai  Section  work.      I    want  to   • 
that   even  where  a  company  is  9o  -mall  that  there  are  not  members 
enough   to   form  a  real   Section  and  go  ahead  on   the   Section  plan  and 
idea,  there  is  no  earthly  reason  why  educational  work  should  not  b< 
kepi  up.     '  >ur  Association  is  publishing  "now  correspondence  courses 

at   a  purely    nominal   price— the  charge,    I    think,   is   $12   a   year   lor   mosi 

of  them,  which  would  compare  with  the  International  Correspondent 
School,  Hamilton  Institute,  and  that  sort  of  thing— at  about  10  per 
cent.,  may  be  a  little  in. .re.  I :,  ,,,-  SO  per  cent.;  but  the  charges  are 
nominal.  Engineering  courses  and  accounting  course-  are  so  far  avail- 
able, and  other-  are  now  in  preparation.  These  courses  are  now 
purchasable  only  by  members  of  the  Association.  Until  now  the) 
have  been  public,  but  from  the  very  nature  of  things,  getting  thern 
a<  fucn  :'  verj  lou  cost,  the  Executive  Committee  thoughl  besi  to 
''"'i'    ,,,(    u9«   "'    these   papers   to   members   of   the    Association,   ami 

thal  w'11  ,'(-  'l'""  'n  ^e  future.  So  thes<  classes  can  be  carried  on. 
and    an     carried    on,    by    a    number    of    tin-    smaller    companies    just 

though  they  had  § l-sized,  live  Sections. 

-,,I>'  ;i  u""1  "r  two  about  the  organization  and  operation  of  the 
Sections      The  mosi   successful  ones  find  that   they  gel   the  best   re- 
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suits  by  having  a  "get-together"  meeting  about  once  a  month,  and 
in  some  cases  less  often  than  that.  At  that  meeting  they  have  a 
programme  of  general  interest:  nothing  too  technical  and  nothing 
very  high-brow.  A  speech  or  a  paper  by  some  local  celebrity  or 
someone  who  can  get  the  attention  and  hold  the  interest  of  the 
entire  body  of  the  members  present  should  take  up  about  half  or 
three-quarters  of  an  hour — three-quarters  of  an  hour  at  the  outside; 
not  enough  to  bore  anybody.  Then  the  programme  to  be  interspersed 
with  recitations,  readings,  songs,  and  music.  There  are  a  number  of 
Sections  that  have  bands  and  orchestras;  there  are  very  good  string 
archestras  in  some  Sections  in  the  States.  Wrestling  and  boxing 
bouts — anything  that  will  keep  men  together.  And  on  one  or  two 
occasions  during  the  year  it  is  a  good  thing  to  have  the  programme 
so  arranged  that  ladies  also  can  be  present.  Getting  the  wives  and 
families  of  the  members  around  tends  to  bring  them  closer  together. 
The  sole  idea  of  this  getting  together  of  the  men  is  not  in  the  least 
educational;  it  is  purely  for  this  purpose — to  get  the  rough  edges 
rubbed  off.  In  a  large  organization  it  is  almost  impossible  to  pre- 
vent a  certain  amount  of  misunderstanding;  a  certain  amount  even  of 
jealousy  between  departments  and  between  individuals.  The  Section 
is  designed  to  bring  the  men  closer  together,  to  get  real  co-operation, 
to  make  the  men  understand  that  they  are  all  working  towards  the 
same  end;  that  the  salesman  is  no  more  important  than  the  meter 
reader,  and  that  the  engineer  cannot  do  his  work  properly  unless 
the  whole  machinery  of  the  organization  works  well,  right  down 
to  the  stoker.  To  find  out  what  a  man  is  doing,  to  see  where  his 
bit  works  in  with  yours,  where  all  machinery  is  co-ordinated,  there 
is  no  better  way  than  to  have  something  that  takes  you  out  of  your- 
self, out  of  your  actual  work  and  brings  you  in  close  personal  contact 
with  these  men.  Much  more  of  this  can  be  done  about  a  little  round 
table  swapping  stories  than  by  burning  midnight  oil  in  study.  Then 
the  educational  work  is  done  in  a  totally  different  way;  that  is,  taken 
up  in  groups  at  first  along  the  lines  of  the  National  Section  hand 
books.  There  is  the  salesman's  handbook,  meterman's  handbook, 
construction  handbook  and  accounting  handbook.  One  of  tin  - 
sent  gratis  to  each  member  of  the  Association,  and  we  find  in 
forming  Sections  it  is  an  excellent  plan  to  form  the  educational 
groups  along  these  lines,  using  these  books  as  text  books.  Then 
as  they  go  on  the  groups  are  divided  and  sub-divided.  The  Common- 
wealth Edison  Company  in  Chicago  has  something  like  123  groups. 
The  study  is  done  at  home — just  as  the  old  school  work  used  to^be 
— and  the  men  get  together  under"  their  group  leaders  once  or  twice 
a  week,  go  over  the  matter  in  hand  and  have  their  recitations  or 
quizzes  or  simply  discussions.  Now,  of  course,  I  am  speakinj 
the   larger   companies.      You    can    see    readily    how    the    plan    may    be 
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worked  out  in  the  smaller  companies.  I  have  in  mind  a  little  com- 
pany of  19  members  only  that  gets  absolutely  no  help  from  its 
officials.  The  officials  are  old-fashioned  chaps  who  feel  that  the  men 
are  drawing  their  salaries  to  work,  and  they  are  not  interested  at  all 
in  what  they  do  for  themselves.  It  is  a  case  almost  unique  in  my 
experience  but  it  is  a  fact.  These  old  fellows  will  die  one  day  and 
tlun  things  won't  be  so  dead.  Meantime  those  boys  are  pulling 
themselves  up  by  their  own  boot  straps.  In  this  little  Section  of  19 
nun  they  now  have  three  groups.  The  first  time  I  visited  them 
they  were  trying  to  interest  all  those  men,  from  salesmen  to  line- 
men, in  a  single  subject,  but  when  the  group  work  was  explained  to 
them  they  simply  ate  it  up,  and  they  are  going  ahead  exceedingly 
well  and  will  produce  very  good  results  indeed. 

Just  one  more  word,  as  to  the  financing  of  these  educational 
courses  and  the  work  itself.  It  is  sometimes  advisable  to  have 
small  dues  in  the  Section  itself  in  addition  to  the  Class  B  dues  that 
the  Association  receives.  By  the  way,  the  Association  gets  nothing 
whatsoever  from  the  Company  Sections  as  such,  but  the  members  of 
the  Sections  are  supposed  to  be  Class  B  members  of  the  Association. 
\  good  many  of  the  companies  pay  half  of  those  dues  for  the  men, 
and  in  that  case  the  other  half  frequently  goes  into  the.  Section  trea- 
sury. A  good  many  of  the  companies  pay  quite  a  large  amount  for 
sectional  activities,  some  Sections  several  thousand  dollars  a  year, 
and  some  do  not  find  it  necessary  to  pay  any  when  the  section  is  very 
small.  But  as  to  the  financing  of  the  courses,  we  find  nearly  all 
companies  very  glad  indeed  to  pay  the  expense,  whether  they  be  the 
educational  courses  that  the  Association  sends  out,  the  correspond- 
ence school  courses  from  such  institutions  as  the  International  Cor- 
respondence School  or  Alexander  Hamilton  Institute,  or  whether  they 
be  University  Extension  courses  or  lectures  and  recitations  that  a 
man  can  attend  in  his  own  town  when  there  is  a  local  University  or 
College.  Companies  will  pay  that  and  take  it  out  of  the  man's  paj 
so  thai  at  the  end  of  the  course  the  whole  thing  is  paid  up.  There 
i-  no  feeling  of  charity;  the  man  knows  more  and  the  company  lias 
the  use  of  liis  increased  knowledge,  so  that  everybody  gains  and  no- 
body  loses, 

'I  his  Company  Section  work  is  inspiring,  and  having  had  the 
privilege  oi  seeing  so  many  of  the  sections  grow  up  and  so  many 
of  them  improve  under  a  little  stimulus.  I  know  that  it  is  tremendously 
worth  while,  and  I  hope  you  will  consider  very  carefully  the  formation 
oi  Sections  in  all  of  your  companies  that  have  not  already  got  them. 
I  cannot  speak  too  highly"  of  the  tremendous  enthusiasm  that  1  found 

heir  in  a  little  trip  I  made  three  or  four  weeks  ago.  1  attended  four 
of  your  Section-,  and  we  established  two  new  one-  and  built  up  one 
which    was    a    little    bit    in    disuse   on    account    of    some    lack   of   under- 
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-landing  about  group  work.  We  found  that  the  men  were  only  too 
eager  and  anxious  to  get  to  work,  and  it  only  requires  a  little  bit  of 
stimulus  from  the  executive  of  a  company  itself  to  make  better  men 
of  them  for  all  time. 

That  is  all.  I  am  not^going  to  take  any  more  of  your  time,  ex 
cept  to  say  that  the  National  Association,  in  addition  to  being  always 
ready  to  be  of  every  service  at  all  times,  appreciates  intensely  your 
attitude,  your  loyalty  and  the  feeling  which  I  know,  and  we  all  know, 
you  have  toward  us.  It  congratulates  you  on  your  past  work  and  it 
wishes  you  all   Godspeed  for  the  future. 

The  President:  On  your  behalf,  gentlemen,  I  wish  to  thank  Mr. 
Muldaur  for  coming  here  and  giving  us  this  inspiring  talk,  and  we 
trust  that  he  will  stay  throughout  our  Session  and  aid  us  with  his 
large  knowledge  of  things   electrically  in  the  discussions. 

1  will  now  call  upon  Mr.  Maclachlan,  Chairman  of  the  Committee 
"ii   Accident  Prevention,  to  read  the  Committee's  Report. 

Mr.  Maclachlan  has  done  a  vast  amount  of  safety  work  during 
the  year  and  his  Committee,  which  has  met  several  times,  has  taken 
some  pains  with  this  Report,  and  it  is  a  subject  that  we  can  all  very 
well   afford  to  pay  a  great  deal  of  attention  to. 

During  the  reading  of  the  Report  you  might  take  notes  on  any- 
thing that  you  think  should  be  discussed  or  enlarged  upon,  and  we 
hope  that  it  will  provoke  an  animated  discussion. 

Report  of  the  Accident  Prevention  Committee  of 
Canadian  Electrical  Association,  Year  1916-17 

Toronto,  May  11,  1917. 

Your  Committee  on  Accident  Prevention  was  appointed  by  the 
President  on  October  18th,  191G,  and  since  that,  time  has  held  meet- 
ings and  has  carried  on  a  considerable  amount  of  work  by  cor- 
respondence.  The  question  of  accident  prevention  has  been  con- 
sidered  by  this  Association  for  some  years,  as  the  Association  no 
doubt  realized  that  it  was  an  extremely  important  phase  of  central 
station  practice.  In  the  United  States  a  number  of  the  chief  ex- 
ecutives of  the  various  electrical  companies  are  giving  this  work 
their  very  close  consideration,  and  it  is  certainly  reasonable  to  ex- 
pect that  men  in  similar  positions  in  Canada  should  take  a  similar 
view.  One  of  the  difficulties  that  an  employee  of  an  electrical  con- 
cern is  labouring  under  is  his  inability  to  secure  insurance  at  a  rea- 
sonable rate,  the  insurance  companies  claiming  that  the  electrical 
industry  is  an  extremely  hazardous  one.  It  is  certainly  just  that  the 
Association  representing  the  electrical  industry  should  investigate 
ways  and  means  whereby  the  industry  can  be  made  less  hazardous 
so  that  our  employees  will  not  be  confronted  with   such   difficulties. 
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The  owner  or  chic'  a  power  company  should  investi- 

gate what  accidents  mean  to  his  company.  At  the  time  of  an  acci- 
dent there  is  the  danger  of  damage  to  e.xpensive  machinery,  the  up- 
setting of  an  organization  that  has  taken  years  and  a  great  deal  of 
money  to  bring  up  •  sent  state  of  efficiency,  there  is  the  danger 

of  injury  to  the  public  as  well  as  the  possibility  oi  a  shut-down,  and 
these  all  in  addition  to  the  cost  of  the  damages  or  compensation  that 
have  to  be  paid  to  the  injured  man.  Your  Committee  well  realizes 
that  in  the  smaller  companies  and  in  some  of  the  large  ones  an  acci- 
dent is  a  very  unusual  occurrence,  yet  when  it  does  happen  it  often 

-  a  man  hi-  life  and  stigmatizes  the  electrical  industry  as  a  very 
danger      -  upation.      Is    it    not    worth    while   to    spend    a    lit: 

your  time  and  money  regularly  prevent  .these  accidents  in- 

stead of  merely  insuring  your  men  and  paying  them  or  their  depend- 
ents Something  in  compensation-  By  this  we  do  not  mean  to  start 
up  a  quick,  large,  active  campaign  and  let  it  die  out  in  two  or  three 
months,    but    to    keep    everlastingly    at    it    unt:  -    crowns 

acti' 

The  company  and  employer  may  be  enthusiastic  for  the  pre- 
vention of  accidents,  but  if  the  superintendent  and  foreman  ar 
whole-heartedly  interested  in  the  work  the  whole  effort  to  a  large 
extent  will  be  wasted.  These  men  are  the  instructors  oi  the  rank 
and  file  of  the  electrical  industry.  They  are  the  ones  who  come  inti- 
mately day  by  day  in  touch  with  the  work  that  is  being  carried 
on.  and  they,  above  all  others,  are  able  to  make  the  work  of  accident 
prevention  a  success  or  a  failure.  Their  opportunity  for  assisting 
in   this   work   i-   very   large   and   just   as   larg  :heir   responsibility. 

The  foreman  or  superintendent  who  has  an  accident  in  his  gani: 
or  department  should  be  held  strictly  responsible  for  the  accident. 
He  knows  how  the  work  should  be  carried  out  and  is  in  a  pos 

that  the  men  under  him  are  correctly  instructed  and  are  com- 
petent to  carry  out  the  work  in  a  safe  and  efficient  manner. 

The  man  on  the  job.  however,  has  an  extremely  important  part 
lay  in  accident  prevention.  The  employer  is  interested  from 
a  purely  financial  or  a  sentimental  or  broad  economic  viewpoint.  The 
.  ;erintendent  is  interested  because  it  puts  him  in  bad 
odour  with  those  in  authority  and  also  because  of  his  feeling  for  the 
man  that  is  injured.  But  the  workman  looks  at  it.  or  should  look  at 
it.  fr<.m  an  entirely  different  viewpoint.  If  there  is  an  accident  he 
will  have  a  1<  sical   suffering,  and   there  is  a  likelihood  of  his 

receiving;  an  injury  that  will  maim*  him  permanently.  The  depend- 
ents of  ri  en  are  totally  dependent  upon  his  ability  to  brine 
in  the  monthly  waf  -  old  he  not  be  interested  in  anything  that 
-  ire  his  ability  to  be  able  to  bring  in  that  wage  as  long 
as   he  lives,   and  until  his   family  are  grown  up  to   such   an   age  when 


REPORT  OF   ACCIDENT   PREVENTION    COMMITTEE  17 

they  are  self-dependent?  In  analyzing  accidents  we  are  struck  with 
the  repetition  of  the  reason  given  for  the  accident — "I  forgot."  For- 
getting may  be  alright  in  some  industries,  but  it  is  sheer  suicide  in 
the  work  of  an  electric  power  company.  Real  accident  prevention 
can  only  be  carried  out  by  the  hearty  co-operation  of  the  employer, 
the  foreman  and  the  workman;  where  you  have  these  three  work- 
ing together  toward  the  one  aim  of  preventing  accidents,  you  have 
very  successful  results  in  accident  prevention. 

For  the  last  two  yea-rs  the  chairman  of  this  committee  has  had 
the  honour  and  pleasure  of  representing  the  Canadian  Electrical  As- 
sociation on  the  Accident  Prevention  Committee  of  the  N.  E.  L.  A. 
This  is  the  connecting  link,  as  far  as,  accident  prevention  is  con- 
cerned, between  the  work  of  the  Canadian  Electrical  Association 
and  the  N.  E.  L.  A.  It  has  been  of  considerable  assistance  in  our 
work  to  have  the  opportunity  of  viewing  the  broader  field  of  accident 
prevention  as  carried  out  in  the  member  companies  of  the  N.  E.  L.  A. 
It  has  also  been  of  considerable  assistance  in  preventing  any  over- 
lapping between  the  work  of  these  Associations.  Those  members  of 
this  Association  who  have  had  the  honour  of  working  on  committees 
of  the  N.  E.  L.  A.  will  readily  see  the  great  assistance  that  this  con- 
nection has  afforded,  and  We  wish  here  to  publicly  thank  the  chair- 
man and  members  of  the  Accident  Prevention  Committee  of  the 
N.  E.  L.  A.  for  their  great  assistance  and  co-operation  during  the 
past  two  years. 

Your  committee  has  carefully  considered  methods  of  organization 
for  accident  prevention  and  has  come  to  the  conclusion  that  the 
method  as  outlined  in  Appendix  "D"  of  the  Report  of  the  Accident 
Prevention  Committee  of  the  N.  E.  L.  A.  presented  at  Chicago  in 
1916  isMhe  most  practical  and  satisfactory  method  of  carrying  ,out 
this  work.     In  brief,  the  method  is  as  follows: 

The  President  of  the  company  should  hold  a  meeting  at  which 
the  chief  executive  officers  are  in  attendance  and  should  explain  to 
them  the  resolution  of  the  company  to  actively  engage  in  accident 
prevention  work.  This  is  one  of  the  most  important  steps,  because 
without  the  hearty  co-operation  of  the  heads  of  the  departments  any 
work  in  accident  prevention  will  be  extremely  slow.  A  careful  ex- 
amination of  the  physical  plant  should  then  be  made  and  all  hazard- 
ous conditions  rectified.  It  is  useless  to  ask  employees  to  assist  in 
preventing  accidents  unless  the  employer  can  show  in  some  physical 
way  that  he  is  in  earnest  in  trying  to  carry  out  this  work.  A  central 
committee  to  have  charge  of  accident  prevention  should  then  be 
formed,  this  to  consist  of  the  heads  of  those  departments  employ- 
ing the  most  of  the  workmen.  If  necessary  an  intermediate  com- 
mittee or  committees  should  be  formed  in  departments.  Employees' 
organizations   should   then   be   formed   to  give  an   opportunity   for  the 


l.s 


PROCEEDINGS     CANADIAN     ELECTRICAL     ASSOCIATION 


employees  to  discuss  ways  and  means  for  the  prevention  of  acci- 
dents. The  recommendations  of  these  employees'  organizations  are 
then  forwarded  to  the  accident  prevention  committees  for  action. 
As  will  be  realized,  this  work  will  not  run  itself.  When  a  piece  of 
construction  work  or  a  sales  campaign  is  undertaken,  it  is  made 
the  duty  of  some  one  individual,  similarly  the  work  of  accident  pre- 
vention should  be  made  the  duty  of  some  official  of  the  organization. 
This  is  the  plan  of  organization  in  brief,  and  it  would  be  to  the 
interest  and  advantage  of  all  members  of  this  Association  to  care- 
fully read  and  analyze  the  plan  as  given  in  full  in  the  above  men- 
tioned  report. 

From  time  to  time  various  safety  devices  are  presented  to  the 
Accident  Prevention  Committee  of  the  X.  K.  L.  A.  These  devices 
are  such  as  have  been  successful  in  the  work  in  the  various  com- 
panies. A  station  foreman  in  one  company  may  work  out  a  good 
way  of  protecting  a  certain  standard  piece  of  apparatus.  Would  it 
not  be  of  assistance  to  the  industry  in  general  if  this  information 
was  distributed?  As  a  means  of  starting  tins  work  in  the  Canadian 
Electrical  Association,  a  letter  was  sent  to  all  member  companies 
asking  lor  their  co-operation  and  help.  We  are  extremely  sorry  to 
report   that    up   to   date   we   have   received   no   replies. 

Some  of  the  matters  brought  before  the   X.   1-"..   1..   A.  Committee 

are    as    follows: 

A  lineman's  insulating  shoe  arranged  with  a  white  rubber  sole 
of  good  wearing  material,  inside  of  which  is  a  red  insulating  piece 
of  rubber,  and  when  the  white  rubber  wear-  through,  the  red  rub- 
ber shows,  giving  an  indication  of  danger.  This  shoe  is  found  to 
1m-  very  adaptable  t"  the  work  of  lamp  trimmers  and  would  well 
warrant  investigation  by  companies  who  are  employing  this  type 
of  man. 

Goggles.      \    special    form    of    goggle    has    been    developed    for 

u>e  around  electrical  apparatus.  This  goggle  is  non-conducting  and 
noii-inllanmiablc,  and  fitted  with  the  correct  type  of  giass  a  great 
number  of  the  injuries  due  to  flashing  of  eyes  by  an  electric  arc 
would    be    eliminated. 

Arc    Welder's     Helmet. — The    use    of    the    electric    arc    in    welding 

processes   i-   becoming  more  and   more   general.     A   helmet   has  been 

ned  formed  of  heavy  fibre  and  open  at  the  top.     In  the  front  of 

this  helmel  is  inserted  a  round  disc  of  the  correel  type  of  glass  held 

in  place  by  fibre  washers  and  holts.  This  helmet  is  found  to  he 
comfortable    and    i^ivcs    the    man    amide    protection. 

Some  "ilur  devices  thai  have  been  presented  are: — Insulating 
stools  tor  -tati. .ii  use.  which  will  not  tip  over;  danger  sign  caps  for 
remote  control  switch  buttons;  fuse  pullets  with  the  handles  made 
of    red    fibre,    thus    drawing    attention    to    the    place    where    the    holder 
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should  be  held;  wooden  nozzle  for  hose  to  be  used  around  high 
tension  apparatus;  specially  designed  lamp  trimmer's  ladder,  so  ar- 
ranged that  it  will  not  slip  and  can  also  be  used  as  an  insulating 
stool. 

This  gives  in  a  short  way  the  type  of  some  of  the  devices  that  are 
sent  in  by  member  companies  of  the  N.  E.  L.  A.  We  are  certain 
that  the  C.  E.  A.  member  companies  are  just  as  alive  to  the  necessity 
of  devising  appliances  for  accident  prevention,  and  we  would  sug- 
gest that  in  future  blue  prints  and  descriptions  of  these  devices  be 
sent  in  to  the  Accident  Prevention  Committee,  so  that  this  informa- 
tion   can    be    distributed    among   the    member    companies.. 

Belts  and  Spurs. — The  practice  in  general  in  electrical  com- 
panies is  to  require  the  linemen  to  supply  their  own  belts  and  spurs. 
We  recognize  that  there  are  serious  difficulties  in  the  way  of  arrang- 
ing that  the  company  supply  these  appliances  as  well  as  the  other 
tools,  but  as  a  safety  measure  it  would  be  found  of  considerable  as- 
sistance if  the  company  could  see  its  way  clear  to  arrange  for  the 
supplying  of  all  belts  and  spurs.  Standard  practice  in  regard  to  a 
lineman's  belt  points  now  to  the  use  of  the  best  harness  leather,  well 
sewed  and  riveted,  the  hardware  of  the  belt  should  be  either  drop 
forging  or  bronzed,  it  being  found  that  the  D's  of  the  belt  become 
crystallized  and  break.  Belts  should  be  carefully  inspected  at  least 
once  every  two  wreeks  by  someone  other  than  the  lineman  using  it. 
In  connection  with  spurs.  In  the  Eastern  prrt  of  Canada,  the  light 
spur  or  hook  is  most  commonly  used,  but  a  dangerous  feature  in 
connection  with  these  is  the  upper  strap  upon  which  most  of  the 
strain  "is  thrown;  these  straps  should  be  carefully  inspected,  and 
when  found  in  not  first  class  condition  should  be  discarded  and  re- 
newed. The  Western  spur  is  used  for  the  most  part  in  Ontario  and 
the  Western  Provinces;  a  dangerous  point  in  connection  with  this 
appliance  is  the  riveting  of  the  sharp  spur  into  the  leg  iron.  Should 
this  spur  become  loose,  it  should  be  immediately  taken  to  a  black- 
smith and  put  in  shape.  Inspection  and  standardization  of  spurs  and 
belts  will  go  a  long  way  in  preventing  line  accidents.  Most  fatal 
accidents  in  line  work  are  caused  by  the  fall  and  not  by  electro- 
cution, and  this  is  principally  due  to  the  infernal  habit  of  linemen 
refusing  to  use  their  safety  belts. 

Rubber  Gloves. — In  the  Fall  of  1915,  the  seriousness  of  the  ques- 
tion of  rubber  gloves  was  brought  to  the  attention  of  the  Accident 
Prevention  Committee  of  the  X.  E.  L.  A.  Rubber  glomes  were  being 
purchased  by  electrical  companies,  and  in  the  majority  of  cast 
ceived  absolutely  no  "acceptance"  test;  there  was  no  such  thing 
as  a  standard  rubber  glove  and  the  whole  question  was  found  to 
be  in  a  very  deplorable  condition.  If  an  electrical  company  was 
guarding  a  priceless   piece  of  machinery   that   could   nol   be   replaced. 
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is  it  nol  reasonable  to  expect  that  the  guards  used  would  receive 
most  careful  inspection  and  be  put  through  a  most  rigid  test?  Linemen 
and  operators  are  required  to  work  on  2200  volt  lines  that  are  alive, 
and  the  only  reason  that  they  are  able  to  do  this  work  is  because 
they  wear  rubber  gloves  and  use  the  other  necessary  precautions. 
Having  this  in  mind,  should  not  the  company  and  the  employers 
he-  very  inquisitive  as  to  whether  the  rubber  gloves  are  safe  for 
the  work  in  hand? 

During  the  year  1915-16,  a  preliminary  series  of  tests  on  rubber 
gloves  were  carried  out  and  a  progress  report  made  to  the  Chicago 
Convention.  During  the  year  1916-17  a  more  elaborate  series  of 
were  carried  out  and  it  is  found  that  more  time  is  necessary 
before  a  definite  report  can  be  made.  Some  points,  however,  can  be 
deducted  from  the  work  so  far  carried  on.  The  standard  rubber 
-love-  will  be  for  work  on  lines  the  voltage  of  which  to  ground  is 
not  more  than  3000  volts.  The  gloves  are  to  be  made  by  the  dip- 
ping process  and  are  to  be  vulcanized  by  some-  other  method  than 
the  acid  method.  The  gloves  should  be  marked  in  such  a  way  that 
they  tan  be  easily  identified.  They  should  be  tested  for  acceptance 
by  electrical  and  physical  tests;  the  electrical  test  to  include  a  voltage 
test  and  the  finding  of  the  leakage  current.  \i  might  be  of  interest 
to  know  that  lliej  results  of  a  test  which  has  been  put  to  a  number 
of  people  holding  a  pair  of  pliers  in  one  hand  and  having  the  other 
hand  immersed  in  a  can  of  water  resulted  in  the  person  being  able 
to  -'land  6.3  niilli-a'mpe-res  at  18  volts,  60  cycle  current,  and  6.8  milli- 
amperes  at  23.5  volts.  This  is  the  result  of  a  very  carefully  con- 
ducted test,  and  the  figures  are  certainly  astounding.  Another  point 
that  has  come  OUl  in  examining  the  question  of  rubber  gloves  is 
the  matter  of  the  storage  of  the  gloves;  they  should  be  kept  in  a 
temperature  of  6G  to  7">  in  a  dark  place,  preferably  each  pair  of 
gloves  in  a  box  by  itself.  The  question  of  routine  testing  should 
be  carefullj  considered.  It  is  not  enough  that  the  gloves  be  inspected 
when  they  are'  first  purchased,  they  should  be-  tested  and  inspected 
regularly.  If  you  have  an  important  meter  on  your  line  do  you 
inspect  it  when  it  is  purchased,  put  it  in  position  and  forget  about 
it!-'  1  think  you  will  agree  with  me-  that  n  is  very  carefully  checked 
from  time'  to  time'.  The'  records  of  each  glove  should  be  kept  on  a 
card,  this  raid  to  show  the-  date-  of  purchase,  firm  from  whom  pur- 
chased, price,  elate-  of  acceptance  test,  record  of  te-st  and  record  of 
each  routine'  test,  with  date, 

Resuscitation.     In  the   Iiritish   Medical   Journal.   March   8th,   1913, 
you  will  find  the-  following: — 

"The  importance  of  getting  to  work  with  artificial  respira- 
tion without  a  moment's  delay  has  often  been  emphasized  by 
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those  who  have  had  much  experience  in  electrical  accidents." 

In   the  Journal   of  the   American    Medical   Association,   July    1st, 

1916,  you  will   find: — 

"Universal  training  in  the  Prone  Pressure  Manual  Method 
of  artificial  respiration  will  accomplish  more  for  resuscitation 
from    drowning,    electric    shock    and    asphyxia    than    is    pos- 
sible  by   providing  any  amount   of  apparatus." 
In    the    Report    of    the    Accident    Prevention    Committee    of    the 

X.   E.  L.  A.,  1916,  you  will  find:— 

"That  in  all  cases  of  unconsciousness  from  electric  shock, 
the  Prone  Pressure  Method  shall  immediately  be  applied  by 
persons  instructed  therein  and  that  mechanical  devices  for 
artificial  respiration  shall  be  used  only  as  auxiliaries,  and  then 
only  by  trained  laymen  or  physicians." 

Here  we  have  the  highest  authority  in  the  medical  profession  in 
England  and  the  United  States,  together  with  a  report  of  the 
N.  E.  L.  A.,  impressing  the  necessity  of  immediate  action  in  the  case 
of  electric  shock  and  resuscitation  by  the  Prone  Pressure  Method. 
Anyone  who  is  interested  in  the  subject  can  collect  a  considerable 
amount  of  evidence  as  to  successful  cases  of  resuscitation,  and  we  feel 
-tire  that  they  will  come  to  the  one  conclusion  that  is  stated  in  the 
report  of  the  N.  E.  L.  A.  Committee. 

If  resuscitation  by  the  Prone  Pressure  Method  is  to  be  used, 
then  careful  training  of  all  employees  in  this  method  must  be  entered 
into  and  constant  practice  therein  maintained.  We  agree  that  it  would 
be  far  easier  and  possibly  cheaper  to  buy  a  piece  of  apparatus,  install 
it  at  some  convenient  point  and  depend  upon  it  to  resuscitate  men 
when  they  receive  a  shock,  but  we  are  forced  to  the  conclusion  after 
analyzing  numerous  cases  of  attempted  and  successful  resuscitation 
from  electric  shock,  that  the  only  safe  way  of  protecting  employees 
from  electrocution,  is  by  a  well-trained  force  in  the  Prone  Pressure 
Method  of  Schaefer. 

It  is  not  the  intention  of  the  Committee  to  take  up  your  time  by 
citing  cases  of  successful  resuscitation,  but  the  following,  is  a  fairly 
typical  case.  A  man  in  a  construction  gang  was  left  behind  to  finish 
some  work  outside  a  sub-station.  He  was  warned  not  to  do  this  work 
while  the  'power  was  on.  However,  to  save  time  he  attempted  to  do 
the  work  and  received  a  shock  of  33,000  volts  and  dropped  to  the 
ground.  The  sub-station  operator  heard  the  flash  and  ran  out  and 
called  for  help.  He  immediately  went  to  work  on  the  man  and  started 
resuscitation.  -  Two  doctors  came  along  and  told  him  to  stop  work 
as  he  would  certainly  kill  the  injured  man;  he  refused  to  do  this 
and  the  doctors  forcibly  pulled  him  off  his  patient.  He  ordered  them 
off   the   company's   property  and   told   them   he   was   in   charge   of   the 
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case  and  went  back  at  his  resuscitation.  Shortly  after,  two  other 
doctors  came  along,  one  of  win  mi  was  the  company's  doctor.  He 
immediately  started  in  to  help  the  operator,  who.  by  this  time,  had 
the  man  partially  breathing.  The  man  was  soon  breathing  and  wa> 
removed  to  the  hospital.  Since  that  time  he  has  fully  recovered  and 
is  back  on  the  job. 

That  is  the  result  of  well-trained  employees  in  resuscitation.  Far 
better  results  could  be  obtained  if  co-operation  between  the  medical 
profession  and  the  electrical  profession  could  be  instituted;  each,  we 
feel,  has  a  great  deal  to  learn  from  the  other,  and  with  this  end  in 
view  your  Committee  has  pleasure  in  moving — "That  the  Executive 
Committee  of  the  Canadian  Electrical  Association  is  hereby  instructed 
to  get  in  touch  with  the  officials  of  the  medical  profession  in  Canada 
and  other  interested  electrical  bodies  and  that  a  Commission  be 
appointed  representing  these  various  bodies,  and  that  it  he  instructed 
in  investigate  the  mechanical  and  manual  methods  of  resuscitation 
from  electric  shock  and  report  as  to  what  they  consider  ti>  he  the 
lust  method  to  use  in  the  work  of  an  electrical  company." 

(■round  Chains  and  (lamps.  Your  Committee  would  like  to  hear 
discussed  the  relative  merits  of  the  protection  of  linemen  by  ground 
chains  or  by  ground  clamps.  In  Ontario  recently,  two  men  were 
killed  on  a  6600  volt  line  while  they  were  working  between  a  chain. 
shorting  tin-  line  hut  not  grounding  it.  and  a  sub-station.  The  -witch 
in  the  sub-station  was  thrown  in.  one  man  receiving  a  shock  and 
falling  about  ::.')  feet,  the  other  man  receiving  a  bad  shock  and  burn, 
but  not  falling.  It  has  been  standard  practice  to  use  ground  chains, 
but  some  of  the  companies  are  now  discarding  these  and  u^n-  ground- 
ing clamps.  The  subject  i-  an  important  one.  and  we  feel  that  much 
good  could   come   from  a   discussion. 

In  closing,  your  Committee  feels  that  it  has  done  very  little  dur- 
ing the  past  year,  matters  having  to  do  with  assistance  of  technical 
men  iii  carrying  on  the  war  making  it  impossible  for  the  chairman 
of  the  Committee  to  devote  very  much  time  to  the  work.  We  feel, 
however,  that  the  work  of  accident  prevention  should  receive  from 
year  to  year  the  careful  consideration  of  this  Association,  and  hope 
that  a  committee  will  be  appointed  to  carry  the  work  on  during  the 
seasi  m   1917  i  8. 

Respect  fully  submitted, 

(Signed)   WILLS   MA<  I.  Mill.  \\. 

<   hairman 
Accident  Prevention  Committee  C.  E.  A. 
W.   T.    Bui  (?ess,  Montreal,    i 

1      llutton,  Hamilton.    Ont. 

Kidd,  N  Van.  om  er,    B.C. 

r.  T.   Lam 

Miliik.n.  Sydney,   M.S. 

i    i     Neild,  Tor.. 
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The  President:  This  is  a  very  valuable  Report.  The  Association 
and  the  individual  members  will  do  well  to  take  it  home  and  thor- 
oughly digest  every  item.  You  cannot  eliminate  the  human  element 
in  our  work.  As  Mr.  Muldaur  stated,  one  of  the  best  assets  of  the 
company  is  the  well-trained  man.  You  know,  .some  of  you  that  have 
the  pleasure  of  signing  your  name  to  checks  or  bonds  in  large  volume 
each  day.  that  some  time  in  the  day  possibly,  no  matter  how  clever 
you  are,  there  will  be  a  time  when  you  will  stop  and  you  will  prob- 
ably look  back  at  the  last  name  to  see  what  your  name  is.  It  is 
just  a  temporary  aberration;  that  is  what  causes  engineers  of  loco- 
motives to  run  past  a  signal,  they  are  so  used  to  seeing  them  set  right 
that  the}-  sometimes  run  past  without  thinking.  It  is  the  same  way 
in  this  safety  work,  unless  each  man  is  educated  and  time  given  in 
the  co-operation  necessary,  from  the  head  of  the  company  down, 
you  are  going  to  have  an  aggregation  of  men  who  are  not  educated 
along  these  lines,  and,  as  Mr.  Maclachlan  very  graphically  illustrated. 
if  you  had  a  machine  it  would  be  inspected,  but  a  man  is  allowed 
half  the  time  to  run  along  without  this  inspection,  which  is  so  neces- 
sary. 

There  is  a  danger,  in  this  work  of  safety,  of  the  men  being  sus- 
picious that  the  company  is  going  to  get  more  out  of  it  than  the  men 
themselves,  that  there  is  a  nigger  in  the  wood  pile  when  they  arc- 
asked  to  do  things  in  the  way  of  training  and  resuscitation  and  that 
sort  of  thing,  and  it  is  going  to  benefit  the  company  more  than  the 
man.     That  has  got  to  be  a  matter  of  education. 

I  would  like  to  say  that  Mr.  Maclachlan  is  an  authority  on  safety 
work.  Mr.  Maclachlan  is  Inspector  of  the  Electrical  Employers'  As- 
sociation of  Ontario,  which  is  an  association  under  the  Workmen's 
Compensation  Act  of  the  Province.  The  electrical  men  come  under 
one  group  of  the  Workmen's  Compensation  Act,  and  under  the  terms 
of  the  Act  we  are  authorized  to  administer  the  safety  work  of  the 
electrical  group  in  Ontario.  Mr.  Maclachlan  has  been  so  success- 
ful in  his  educational  work  among  the  various  members  of  the  group 
that  our  rate  of  premium,  paid  to  the  Government  has  been  kept  with- 
in bounds.  While  higher  than  formerly  charged  for  protective  insur- 
ance, that  is  nothing  to  reflect  upon  Mr.  Maclachlan,  because  that  is 
the  Government's  action.  Mr.  Maclachlan  deserves  the  greatesl  credit 
for  the  fact  that  the  new  Act  of  the  Workmen's  Compensation  Board 
of  Ontario,  recently  passed,  embraced  first  aid  and  hospital  attendance 
to  the  men,  and  requires  an  additional  premium  from  the  companies 
to  carry.  Our  group  is  the  only  group  of  all  the  groups  in  Ontario 
whose  premium  has  not  been  increased.  That  is  due  to  the  results 
for  the  last  two  years  and  the  small  number  of  accidents  we  have  had. 

The  Department  Committee-.  Mr.  Maclachlan  mentioned  in  his 
Report  should  be,  in  my  opinion,  emphasized.     The  men  themselves, 
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unless  they  are  ably  led,  and  this  work  is  followed  up.  will  lapse  into 
the  old  methods  of  haphazard.  It  is  for  the  executive  men  in  the 
companies  to  follow  this  work  closely,  not  only  for  their  own  good, 
which  is  quite  evident — the  loss  of  men  is  a  reflection  on  the  industry 
— but  also  from  the  human  side  of  it,  that  they  are  interested  in  their 
employees  above  all.     This  is  nothing   more  than  co-operation. 

There  is  a  motion  included  in  this  Report;  I  presume  it  is  before 
the  House.  It  is  a  motion  of  the  Committee — with  your  consent  we 
will  not  consider  that  motion  until  the  Class  A  meeting.  It  seems  to  me 
that  is  a  matter  for  the  Class    \  members  to  deal  with. 

The  paper  is  now  open  for  discussion.  1  hope  there  will  be  a 
good  deal  of  it. 

Mr.  P.  T.  Davies,  Montreal:  There  are  one  or  two  things  in  the 
Report  I  would  like  to  have  a  little  information  about,  and  the  first 
thing  is  in  connection  with  rubber  gloves.  Our  standard  practice 
i-  to  protect  the  rubber  glove  with  covers  in  all  cases.  I  do 
in.t  see  that  there  is  any  mention  made  of  the  use  of  covers  or  the  in- 
spection of  covers  in  that  connection.  We  use  a  cover  made  out  of 
sorl  of  buckskin,  I  think. 

The  second  thing  is  in  connection  with  medical  inspection.  1 
do  not  know  whether  the  members  generally  know  of  the  efforts 
b(  ing  carried  on  in  Montreal  in  line  with  the  American  efforts  to 
choose  the  right  man  for  the  right  job.  The  Rubber  Company  of 
i  anada  has  a  very  excellent  doctor.  Dr.  Mahaffy,  who  is  very  anxious 
to  safeguard  the  men  from  themselves.  To  that  end.  every  person 
who  applies  for  a  position  in  the  company  has  to  go  through  a  medical 
examination  as  to  his  physical  fitness  for  the  work  he  may  be  able 
i"  do.  That  end  of  it  seems  to  come  within  the  range  of  this  Com- 
mits 

The  third  point:  I  see  no  mention  in  resuscitation  of  the  pul- 
motor  "i"  lung  motor.  We  are  rather  interested  in  this  matter, 
have  been  working  pulmotors  for  a  long  time,  and  it  is  very  doubtful 
as  to  whether  we  are  getting  very  good  results.  The  lung  motor 
which  has  been  developed  is,  a>  yet,  I  believe,  not  authorized  or  not 
standardized  by  the  National  Electrical  Association  for  use.  I  would 
like  to  have  some  definite  information  on  that,  as  from  time  to  time 
we  have  salesmen  coming  around  with  the  lung  motor  telling  us  that 
they  have  replaced  about  5,000  pulmotors  and  the  latter  is  no 
good.  We  do  not  buy  any  of  them  now  because  we  have  come  to  the 
point  where  we  do  not  know  what  to  do.  I  would  like  to  have  any 
information  from  those  present  who  have  used  these  two,  if  they  have 
any  success 

I    must   congratulate    Mr.    Maclachlan   upon    his    Report;    he   has 

taken    a    lot    of    trouble    and    work. 
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The  President:  I  will  ask  Mr.  Maclachlan  to  reserve  his  replies 
to  these  questions  until  the  close  of  the  discussion. 

Mr.  Grier:  As  I  may  be  obliged  to  leave  shortly,  I  should  like 
to  say  a  word  or  two  of  a  general  character  in  regard  to  this  exceed- 
ingly interesting  and  excellent  Report. 

I  endorse  very  heartily,  Mr.  President,  the  comment  which  you 
made  with  reference  to  the  opening  remarks  of  Mr.  Muldaur  this 
morning.  I  should  like  to  think  it  is  not  altogether  unbecoming  on 
my  part  to  say  this,  that  not  only  did  the  matter  of  the  address 
impress  me  tremendously,  but  also  the  manner  of  it — that  is  to  say, 
it  is  exceedingly  delightful  to  find  a  subject,  so  interesting,  dealt  with 
so  very  admirably  in  language  which  made  the  address  an  exceedingly 
welcome  one  to  listen  to,  and  one  which  made  us  all  the  more  charmed 
to  have  Mr.  Muldaur  with  us  this  morning.  His  language  enabled  us 
better  than  ever  to  realize  that  fine  significant  circumstance,  so  pre- 
sent to  all  our  minds,  that  we  are  real,  actual  allies  of  the  United 
States  in.  the  great  war. 

With  regard  to  this  Report,  I  do  not  wish  to  impinge  at  all  up- 
"ii  the  practical  points,  which  doubtless  will  be  dealt  with  by  various 
members  of  the  Association  here.  Might  I  ask,  Sir,  if  it  is  intended 
to  put  the  document  into  more  permanent  form,  that  is  to  say,  printed 
form,    at    any    time? 

The  President:  That  is  a  matter  for  the  Class  A  members.  There 
i-   no   present   intention. 

Mr.  Grier:  As  I  may  not  be  here  tomorrow,  and  assuming  such 
a  thing  as  the  printing  of  the  Report  to  take  place,  I  should  like  to 
suggest  to  Mr.  Maclachlan — whom  I  also  wish  to  congratulate  very 
heartily  on  this  Report — that  perhaps  it  would  be  well  to  transpose 
the  concluding  paragraph  which  deals  with  the  subject  of  "Ground 
I  "bains  and  Clamps,"  placing  it  immediately  after  the  other  sections 
which  deal  with  particular  portions  of  the  operations,  as  it  were,  of 
the  plant,  and  to  make  the  other  item  of  the  Report,  viz..  "Resuscita- 
tion," form  the  concluding  portion  of  the  Report. 

There  is  just  one  other  observation  which,  perhaps,  in  my  case,  it 
is  not  out  of  place  to  advert  to.  I  see  that  it  is  stated  at  the  top  of 
page  2  that  the  foreman  or  superintendent  should  be  held  strictly 
responsible  for  the  accident.  I  do  not  wish  to  throw  into  the  cock- 
pit, as  it  were,  any  such  dangerous  and  unpleasant  tiling  as  a  dis- 
cussion of  law;  but  I  am  at  present  of  the  view  that  it  would  be 
wiser  or  more  correct  to  state,  not  that  the  foreman  or  superintend- 
ent is  strictly  responsible  for  the  accident,  but  that  he  is  Strictly 
responsible  to  account  satisfactorily  for  the  accident.  In  other  words, 
what  is  present  to  my  mind  is  this:  That  accepting,  as  I  do.  absolutely 
the  general  statement  as  to  the  obligation  to  instruct  the  men,  and 
so  on,  yet,  despite  the  carrying  out  of  these   things   quite   perfectly. 
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arising  from  the  fact  that  there  are  weaknesses  in  human  minds,  you 
might  have  accidents  even  in  the  case  of  well-trained  employees,  due 
to  some  temporary  weakness.  In  such  an  event,  it  occurs  to  me  that 
it  would  not  be  fair  to  charge  a  foreman  or  superintendent  with  being 
responsible  for  the  accident,  but  in  that  case,  as  in  all  others,  it  is 
fair  that  he  In-  held  strictly  responsible  to  account  satisfactorily  for 
the   accident. 

The  President:  I  should  suggest  that  you  might  move  an  amend- 
ment to  the  report  and  put  the  word  "accountable"  instead  of  "re- 
sponsible." 

Mr.  Grier:  Perhaps  that  would  be  better.  1  was  going  to  sa\ 
generally,  that  there  are  a  few  trifling  things  in  the  Report  which 
occurred  to  me  as  susceptible  of  slight  revision;  I  mean  in  the 
matter  of  verbiage,  and,  if  agreeable  to  Mr.  Maclachlan,  I  am  quite 
at  his  service  to  go  over  it  with  him. 

I  wish  to  say  in  sitting  down  that  1  am  quite  impressed  with  the 
interesting  character  of  the  Report,  and  also  with  its  very  great  im- 
portance, and  1  feel  quite  sure  that  out  of  it,  and  out  of  the  discus- 
sion  following  upon   it,  great   good  will   result  to  the   Association. 

The    President:    Any   further  discussion0 

Mr.  Williams.  Montreal:  I  see  here,  "As  a  means  of  starting  this 
work  in  Canada  a  letter  was  sent  out  to  all  member  companies  asking 
co-operation,  and  that  up  to  date  we  have  received  n<>  replies."  I 
don't  just  know  exactly  bow  the  companies  have  handled  that.  I 
suppose  tin-  Utters  go  through  in  the  usual  way.  The  question  is,  if 
it  cannot  be  impressed  upon  people  to  get  at  the  man  who  is  direct!) 
responsible  for  accident  prevention.     Probably  the  superintendent,  the 

man  to  be  held  directly  responsible,  is  tin-  man  directly  interested. 
\nd  possibly  if  the  various  companies  wen-  asked  for  the  name-;  of 
the  various  men  interested  in  that  work—-]  think  every  foreman  will 
he  more  or  less  interested — 1  think  possibly  you  will  get  at  the  righi 
.person  to  receive  notices.  And  then  ask  him.  or  ask  the  company, 
to    report    back   on    the   work   he   i>   doing. 

Mr.  Davies  spoke  about  this  physical  examination  of  Dr.  Mahaffy 
— I  do  not  know  how  far  he  can  be  got  in  touch  with  in  our  National 
Electric  Personally  I  have  been  in  close  touch  with  this  work. 
and  there  is  a  movemenl  on  hand  to  organize  what  is  called 
'•Safety  Firsl  and  Employees'  Welfare."  I  think  if  the  doctor's  name 
was  taken  note  of.  that  Dr.  Mahaffy  would  be  only  too  -lad,  only  too 
pleased,  as  a  matter  of  fact,   to  co-operate   with   us   in   this   way. 

E.  L.  Millikcn.  Sydney.  .VS.:  I  have  had  the  honour  to  be  a 
member  of  tin-  Committee;  Mr.  Maclachlan  has  never  even  met  me 
until    today.      I    have    also    had    the    misfortune    not    to    be    able    to    con 

tribute  very  much  toward  the  Report,  which  1  presume  he  is  entirely 
responsible   tor.     Such  things  usually,  work  around  that   way. 
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I  rather  take  exception  to  why  he  had  received  no  reply  to 
suggestion  sent  out  for  co-operation.  I  did  reply,  but  I  am  afraid 
that  my  position  as  a  very  negative  member  of  the  Committee  was 
confused   with   my   position   as   manager   of   the   company. 

About  the  only  thing  I  had  to  suggest,  aside  from  the  work  being 
done  by  the  N.  E.  L.  A.,  was  this  particular  question  of  grounding 
transmission  lines  when  work  was  being  done.  There  occurred  to  me 
as  I  heard  the  Report  read,  however,  a  point  which  was  not  men- 
tioned in  the  Report,  and  which  I  feel  rather  diffident  about  mention- 
ing, not  having  told  Mr.  Maclachlan  about  it  before,  viz.,  that  even 
in  the  turmoil  of  change  over  during  construction  or  additions  the 
utmost  attention  should  be  given  to  taking  every  precaution  that  you 
would   take   in   ordinary   normal   operation. 

Mr.  Winters.  Bell  Telephone  Company:  I  do  not  know  whether 
the  Bell  Telephone  Company  is  considered  as  a  member  company? 

The  President:    Yes. 

Mr.  Winters:  I  just  wish  to  remark  that  I  do  not  remember 
ever  having  seen   such   a  letter  mentioned   in   this   paper. 

I  think  it  well  to  have  the  matter  on  record  that  the  low  tension 
public  utility  companies  should  also  be  considered  in  the  matter  of 
any  safeguards.  We  realize  that  the}',  perhaps,  are  not  so  important 
in  the  eyes  of  the  electric  power  people  as  their  own  plant  or  their 
own  interests;  but  still,  they  are  there,  and  have  to  use  the  streets 
with  the  other  electrical  people,  and  therefore  should  have  considera- 
tion. We  have  had  a  number  of  lamentable  accidents  unfortunately 
through  circumstances,  generally  speaking,  of  a  type  of  construction 
that  wa>  carried  out  to  a  large  extent  before  there  were  any  "safety 
tirst"  schemes,  when  sufficient  consideration  was  not  given  to  the 
protection   of  other  companies'  plant  and   employees. 

What  I  wish  to  place  on  record  is  that  the  Bell  Telephone  Com- 
pany will  co-operate  in  ever}'  way  to  reduce  the  possibility  o'i  acci- 
ilentr-.  We  feel  that  the  electrical  companies  must  live,  but  they  should 
consider  the  Bell  Telephone  Company  should  live  also.  I  think  that 
many  of  the  gentlemen  here  will  agree  that  we  have  always  been 
agreeable  to  do  anything  that  was  possible  to  reduce  the  possibilities 
of  accidents.  And  so  far  as  the  Bell  Telephone  Company  are  con- 
cerned, they  wish  to  be  in  on  any  accident  prevention  schemes  that 
are  winked  out.  and  I  expect  you  will  find. that  they  will  do  their 
share  and  co-operate  with  any  general  scheme  that  is  put  in  hand 
by  the  Association. 

The   President:    Any   further  discussion? 

Mr.  Doddridge,  Quebec:  I  was  just  going  to  suggest  aboul  tin 
rubber  glove  business  and  covers. 

Mr.   Davies:    If  I  might  add  to  my  remarks.   T   would   like   to  ask 
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a  question  as  to  whether  the  Ontario  companies  are  glad  that  they 
have  been  forced  into  protecting  their  men  or  not?     (Laughter^. 

The   President:     What   do  you  mean   by  "protecting  their   men"? 

Mr.  Davies:  Being  forced  into  the  question  of  Workmen's  Com- 
pensation. Of  course,  this  thing  may  spread,  and  we  arc  ulad  to 
know,  if  it  is  going  to  spread,  whether  it  is  a  good  thing  or  whether 
it  is  a  tiling  that  has  to  be  tagged  along? 

The    President:    Any   further  questions? 

Mr.  A.  A.  Dion:  I  should  like  to  say  a  word  about  the  matter 
of  Resuscitation.  Mr.  Maclachlan  has.  1  think,  given  the  impression 
in  his  Report  that  the  prone  method  of  resuscitation  is  to  be  depended 
upon  rather  than  the  mechanical  means.  I  think  it  is  a  serious  ques- 
tion at  the  present  time  whether  the  mechanical  means  are  of  any  real 
benefit,  a-  pulmotor  and  lungmotor.  Personally,  from  all  the  evidence 
I  have  been  able  to  gather,  I  should  -like  to  depend  on  the  prom- 
method  above  any  mechanical  method.  But  there  is  one  very  serious 
consideration,  regardless  of  the  merits  of  the  two  methods,  and  that 
is,  that  you  can  apply  the  Schaefer  Prone  Pressure  Method  immedi- 
ately, whereas  mechanical  means  are  not  available  as  a  rule  for  sev- 
eral minutes,  perhaps  fifteen  or  twenty  minutes,  when  it  is  entirely 
too  late.  I  believe  that  in  most  cases  it  is  almost  useless  to  at- 
tempt any  resuscitation  after  ten  minutes,  and  it  is  very  question- 
able whether  it  is  possible  in  most  cases  to  bring  mechanical  appar- 
atus to  the  scene  of  the  accident  within  that  time.  So  that  we  should 
hear  in  mind,  regardless  of  the  relative  merits  of  the  Prone  Pressure 
Method  or  tlie  mechanical  methods,  that  the  Prone  Method  can  be 
applied  instantly,  and  for  that  reason,  no  matter  what  mechanical 
means  you  may  provide,  you  should  not  neglecl  to  educate  your  men 
thoroughly  in  the  use  of  the  Prone  Method,  because  it  can  be  ap- 
plied instantly  ami  the  weight  of  evidence  i>  to  the  effect  that  the 
first    few    seconds   are   the   most    valuable. 

The  President:  I  will  ask  Mr.  Maclachlan  to  close  the  discus- 
sion  with    replies   to   some  of   these  questions   that    have   been   asked. 

Mr  Maclachlan:  If  you  will  allow  me  I  will  have  the  reply  with 
regard   i"   Resuscitation   to  the  last. 

\ ii.l  firsl  I  want  to  thank  Mr.  McDougall  for  what  he  has  said 
about  me.  I  feel  I  have  done  very  little,  and  it  is  only  through  the 
co-operation  of  the  men  in  the  different  companies  we  have  been  aide 
to    get    anywhere. 

In  answer  to  Mr.  Davies,  with  regard  to  covers  for  rubber  gloves, 
we  were  investigating  the  question  of  rubber  -loves  as  a  rubber 
-love  and  not  the  practice.  In  the  United  States  m  general  it  is  not 
the  practice  to  use  covers  for  rubber  gloves,  and  I  think  that  is  one 
of  the  chief  reasons  why  we  are  using  as  heavy  a  rubber  glo\ 
we    arc    at    the    present    lime.       I    do    not    think    it    is    necessary    to    Use 
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such  a  heavy  glove  to  carry  out  the  work.  The  general  test  is  10,000 
volts  for  three  minutes  and  you  can  get  that  with  far  lighter  gloves 
than  we  are  using;  the  idea  in  the  States  heing  to  use  heavier  gloves 
and  to  do  away  with  covers,  as  they  are  using  more  ruhher  to  take 
up  any  of  the  wear.  I  think  we  can  carry  that  out  in  Canada  in 
a  better  way.  The  latest  practice  is  to  wear  three  pairs  of  gloves  in 
summer,  a  pair  of  light  cotton  gloves,  then  the  rubber  gloves  and 
then  the  buckskin  cover.  You  may  think  a  man  will  feel  he  has  a 
pair  of  boxing  gloves  on.  but  he  can  do  better  work.  He  can  go  up 
a  pole  and  stay  there  for  four  hours  if  necessary,  wearing  those  g! 
with  comfort,  and  when  they  take  off  the  rubber  gloves  they  are  not 
stuck  solidly  to  his  hands  as  they  would  be  in  the  average  condition. 

I  am  very  glad  to  hear  of  the  medical  inspection  work  being  car- 
ried on  in  Montreal.  I  don't  know  of  any  other  companies  in  Ontario 
that  are  carrying  on  medical  inspection  along  that  line,  but  I  have 
no  doubt  about  it  but  what  it  is  coming.  It  is  being  carried  on  with 
great  success  with  a  number  of, companies  in  the  United  States,  but 
more   particularly   in   the   manufacturing   companies. 

I  want  to  tell  Mr.  Grier  that  certain  points  I  put  like  the  one  in 
regard  to  foremen  were  put  in  simply  and  purely  to  start  a  discus- 
sion such  as  has  been  raised,  because  I  think  foremen  ought  to  be 
held  accountable  at  least  for  a  number  of  the  accidents.  Investigat- 
ing accidents,  I  find  that  in  a  number  of  cases  the  foreman  or  superin- 
tendent is  not  hauled  up  on  the  carpet  as  to  the  accident  to  find  out 
why  it  has  occurred.  The  accident  report  is  made  out.  and  that  is 
usually  the  end  of  it. 

In  connection  with  the  letters  that  we  sent  out,  we  used  the  list  of 
the  Association,  and  if  some  of  the  companies  have  been  neglected  in 
getting  that  letter  in  the  right  place  I  am  extremely  sorry.  But  we 
have  been  dealing  with  the  company  as  a  company  and  not  going 
into  the  company's  own  private  way  of  handling  a  letter.  Possibly 
it  would  be  better  another  time  of  sending  a  leading  letter  first,  and 
then  following  it  up  with  a  more  detailed  letter. 

In  connection  with  the  question  of  resuscitation,  1  did  not  want 
to,  in  a  report  that  is  going  to  be  public,  condemn  the  pulmotor  and 
lungmotor  any  more  severely  than  I  have.  But  I  want  to  speak  per- 
sonally, and  not  as  representing  any  association.  I  have  advised  in 
all  cases  that  the  Schaefer  Prone  Pressure  Method  be  carried  out 
and  that  the  lungmotor  and  pulmotor,  it"  it  is  on  the  job,  be  left  in 
the  cupboard  because  I  think  you  will  have  far  better  results  from 
the  Prone  Pressure  Method.  I  would  just  like  to  read  something 
from  the  Toronto  paper.  It  was  about  a  Bell  lineman  being 
killed  and  it  reports  "he  got  a  shock,  and  the  foreman  who  was  in 
charge  of  the  party  stated  that  when  he  saw  Scott  grasp  the  wire  he 
shouted  to  him  to  keep  cool.  Just  as  he  did  so  Scott  fell  back  lifeless. 
Examination    shows   there    was    no    visible    injury    discernible    beyond 
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slight  burn  on  the  hand.  A  pulmotor  was  at  once  rushed  to  the 
scene."  It  looks  very  effective  to  see  a  pulmotor  rushing  down  the 
street.  "After  working  over  the  man  for  three  hours  all  hope  of 
resuscitation  was  abandoned.  The  body  was  then  moved  to  the  City 
Morgue."  That  is  the  average  case  that  we  find.  The  only  way  to 
pull  a  man  around  from  an  electric  shock  is  to  have  well-trained  em- 
ployees that  will  jump  right  on  top  of  him  inside  of  three  minutes 
and  start  resuscitation.  Your  chances  are  far  less  after  three  minutes. 
Vim  may  be  able  to  resuscitate  in  exceptional  conditions,  but  if  you 
try  stopping  breathing  for  three  minutes  and  just  see  what  you  feel 
like  at  the  end.  you  will  know  there  is  a  very  small  chance  of  pull- 
ing a  man  around.  That  is  why  we  say  men  have  to  be  trained  in 
the  Prone  Pressure  Method.  We  have  got  three  cases  in  Ontario — 
(.0,000  to  ground,  23,000  to  ground  and  one  11,000  to  ground,  that  have 
been  pulled  around.  It  does  not  do  to  just  train  a  man  now  and  leave 
it  to  him  tu  keep  it  up.  You  have  got  to  have  regular  practices  at 
least  (very  two  weeks  to  keep  your.men  in  an)  kind  of  shape  and 
carry  it  out.  You  have  then  men  who  can  be  depended  on  and  some 
gangs— Mr.  Dion's  company  for  one — that  will  go  at  it  and  start  re- 
suscitation in  from  20  to  30  seconds.  A  man  will  take  an  injured 
man  down  from  a  pole  in  a  minute  and  a  half,  and  all  that  has  to  be 
done  by  training  and  constant  drill. 

Mr.  Grier:  May  I  make  one  suggestion  in  reference  to  this  mat- 
ter? It  may  not  come  up  now,  but  1  want  to  speak  of  it  in  view 
of  tin  expression  of  willingness,  to  co-operate  heartily,  on  the  part 
of  the  Telephone  Company,  that  in  the  composition  of  the  Accident 
Prevention  Committee  it  might  perhaps  be  well  for  the  members  to 
consider  whether  it  would  not  be  well  to  add  someone  representing 
telephi  ihe  companies. 

Tlu  President:  Mr.  Davies  asked  a  leading  question  in  regard  to 
protection  of  workmen  through  tin-  Compensation  Art  in  Ontario.     I 

think    it    would    be    well    if    Col.    Street,    our    ex-president,    would    reply 

to  that. 

Col,  Street:  Mr.  Chairman,  yon  have  asked  me  to  reply  to  a 
rather  leading  question  by  Mr.  Davies,  as  to  whether  the  present 
Workmen's  Compensation  Act  of  Ontario  and  the  Employers'  Elec- 
trical Association  were  working  out  for  the  benefit  of  the  electric 
li.ybt  companies.  To  start  out  1  might  say  that  the  electrical  com-' 
panies  in  Ontario  were  forced  to  operate  under  the  Workmen's  Com- 
;,,"i  Vcl  by  the  Provincial  Government.  Naturally,  it  was  very 
uncertain  at  the  start  whether  these  enforced  methods  were  for  our 
benefit  or  nut  However.  w<  have  sine  found  that  so  far  it  has  not 
worked  out  to  our  disadvantage.  How  long  this  condition  of  affairs 
will   e.\i>t,   we   of   course   are   unable   to   tell. 

There  was  an  endeavor  on  the  part  of  the  Workmen's  Compensa- 
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tion  Board  at  the  start  to  keep  the  rate  under  1  per  cent.,  but  this  was 
found  inadequate  and  it  has  been  brought  up  to  2  per  cent.,  which,  I 
believe,  will  be  all  that  will  be  asked  for  some  years.  Consequently, 
members  of  the  C.  E.  A.  in  other  provinces  who  are  still  carrying 
accident,  public  and  employees'  liability  insurance,  will  appreciate  that 
our  present  rate  is  not  excessive,  as  I  believe  they  are  jet  paying  to 
insurance  companies  from  2J/2  to  3  per  cent.  The  Electrical  Employers' 
Association  was  formed  under  the  Workmen's  Compensation  Act 
and  has  worked  distinctly  to  the  advantage  of  the  companies,  no 
doubt  largely  due  to  the  inspections  carried  on.  We  were  able  to 
obtain  the  services  of  our  present  Inspector,  Mr.  Maclachlan,  and 
the  good  work  he  has  done  speaks  for  itself.  Xo  doubt  through  his 
efforts,  accidents  have  been  kept  down. 

While  I  am  on  my  feet.  I  feel  it  my  duty  to  refer  to  Mr.  Mac- 
lachlan's  advice  in  his  remarks  this  morning,  as  to  the  training  of 
nun  in  resuscitation  methods,  which  I  consider  particularly  neces- 
sary at  the  present  time.  The  war  in  which  we  are  all  participating  to 
a  more  or  less  extent,  is  undoubtedly  the  cause  of  our  looking  some- 
what more  lightly  than  heretofore  upon  the  loss  of  life.  In  reading 
of  actions  at  the  front,  the  loss  of  100  or  500  men  is  considered  com- 
paratively small.  Our  electrical  confreres  now  fighting  our  battles 
at  the  front  will  come  back  to  us  imbued  to  a  certain  extent  with  the 
feeling  that  after  all  the  loss  of  one  life  is  not  a  very  serious  matter. 
However,  the  loss  to  a  company  of  an  expert  in  the  business  is  a 
serious  matter,  more  serious  if  we  consider  that  such  life  might  have 
been  saved  if  those  about  him  at  the  time  of  the  accident  had  been 
familiar  with  resuscitation  methods.  Consequently.  Mr.  Maclachlan's 
advice  in  that  particular  should  be  followed  out  in  a  most  earnest 
manner. 

The  President:  I  would  like  to  add  to  Col.  Street's  remarks  in 
regard  to  the  benefits  of  the  workmen's  compensation,  that  it  seems 
to  be  the  opinion,  in  sections  around  Toronto  anyway,  that  the 
W'orknien's  Compensation  Board  have  imposed  conditions  and  rules 
in  regard  to  paternalism  to  our  men  which,  while  a  benefit,  are  apt 
to  lead  to  bad  results  in  the  end.  In  this  way,  the  fund  and  the 
premium  are  designed  to  make  each  group  self-supporting.  The  over- 
head expense  is  pro-rated,  subject  to  a  certain  grant  from  the  Ontario 
Covernment.  Our  rates  are  high  compared  with  company  liability 
insurance.  The  labor  element,  which  is  strong  and  influential  in 
Ontario,  is  continually  making  demands  on  the  Government  for 
additional  concessions  in  the  way  of  compensation.  As  the  Vet  is 
designed  at  present,  the  liabilities  on  the  fund  for  accidents  to  mar- 
ried men  are  very  exacting.  And  if  the  increase  in  expense  and  the 
additional   demands   of   the   unions   of   the   labor   men    have    the    same 
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weight  as  they  have  in  the  past,  <>r  increasing  weight,  it  will  become 
essential  for  the  companies  to  further  develop  the  physical  examina- 
tion feature  mentioned  by  Mr.  Davies.  It  will,  in  the  opinion  of 
sbme  employers — not  altogether  electrical  employers,  but  other  em- 
ployers— it  will  become  when  labor  is  plentiful  a  question  of  selection 
of  employees,  as  the  result  of  a  fatal  accident  to  a  married  man  with 
a  lot  of  children  makes  a  very  heavy  drain  on  the  fund.  It  may  even. 
in  the  realms  of  possibility,  come  down  to  selection  of  single  men  • 
or  men  with  few  dependents.  If  the  Act  is  extended  in  the  line  that 
the  unions  are  making  demands — additional  compensation,  hospital 
attendance,  nurse,  first  aid.  and  all  this  sort  of  thing — it  may  be 
-ary  to  make  a  very  careful  selection  of  your  employees  or  the 
result  will  be  that  the  fund  will  increase  (as  it  has  in  some  of  the 
States  of  the  Union),  to  such  a  high  rate  that  it  will  have  to  be  con- 
sidered as  a  very  important  feature  of  operating  expense.  The  only 
methods  of  keeping  these  claims  down  are  through  this  Accident  Pre- 
vention and   selective   choice  of  employees. 

I  think  that  practically  covers  our  view  of  the  situation.  Some 
of  the  other  groups  have  had  their  premiums  materially  iricrea 
Ours,  fortunately,  as  1  said  before,  due  to  results  which  we  give 
Mr.  Maclachlan  considerable  credit  for,  has  not  yet  been  increased. 
But  in  a  fund  of  this  kind,  administered  by  Government  commission. 
and  the  investments  of  our  monies  made  under  political  control,  and 
beyond  the  control  of  the  people  who  contribute,  and  where  criticism 
is  generally  resented,  the  position  is  a  difficult  one.  and  we  can  see 
a  likelihood  of  friction.  The  other  groups  have  experienced  some 
trouble  and  friction  with  the  Board.  We  have  steered  clear  of  that 
The  other  groups  for  a  time  were  merged  under  the  Manufacturers' 
Association,  and  attempted  to  advise  the  Board  in  one  or  two  re? 
spects,  and,  I  am  sorry  to  say,  did  not  receive  much  encouragement. 
That,  I  think,  embraces  the  answer  to  the  question  of  Mr.  Davie.-. 

If  there  i-  no  further  report  I  will  declare  the  discussion  on  tin 
Accident  Prevention  Committee  Report  closed,  and  I  will  call  on 
Mr.  Hyde,  as  representative  of  the  X.  E.  L.  A.  Lighting  Sale-  Bureau. 
to  read  his   Report 

Mr  Hyde:  Mr.  President  and  Gentlemen,  1  think  1  appear  to 
you  in  rather  a  unique  position,  inasmuch  as  being  connected  with 
an  industrial  rather  than  with  a  Central  Station  I  have  had  the  honor 
of  being  -elected  by  your  Executive  Committee  to  represent  the  Can- 
adian Electrical  Association  in  the  Sales  Lighting  Bureau  of  the 
National  Ele^ctri  Light  Association.  I  therefore  had  to  find  some- 
thing that  would  be  a  connecting  link  between  these  two  organiza- 
tions, where  the  service  would  he  warranted  and  where  1  could  sub- 
mit to  you  something  that  would  be  of  value  and  bring  to  you  some 
practical   results. 
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The  paper  that  has  been  printed  as  a  report  of  the  Committee's 
work  is.  in  fact,  a  report  which  I  myself  submitted  to  the  Secretary 
of  this  Association  with  the  idea  that  I  was  presenting  a  resume  of 
the  activities  of  the  Committee  as  I  was  observing-  them  in  their 
progress,  and  it  is  not  a  report  which  states  the  actual  findings  of 
the  Committee,  and  therefore  I  much  regret  it  does  not  contain  the 
meat  of  the  efforts  which  were  put  forth  by  the  various  sub-com- 
mittees  of  the   Lighting  Sales   Bureau. 

Report  of  Canadian  Electrical  Association  Representative 
on  LightingSales  Bureau  of  the  N.  E.  L.  A. 

As  a  result  of  sub-divisions  in  the  work  of  Commercial  Section 
of  the  National  Electric  Light  Association  of  the  United  States,  mem- 
bers of  the  Committee  chosen  to  continue  the  work  of  the  Lighting 
Sales  Bureau  for  1916-1917  met  at  Nela  Park,  Cleveland,  Ohio.  Sep- 
tember 1st.  1916. 

Mr.  Thos.  F.  Kelly,  Chairman,  -presided,  and  there  were  also  the 
following  gentlemen  in  attendance: — 

N.  H.  Boynton — Acting  as  Secretary  of  the  Meeting-Cleveland.  <  ). 

S.  B.  Burrows— Public  Service  Corporation,  Newark,  N.J. 

Ward  Harrison — National  Quality  Lamp  Division  of  G.  E.,  Cleve- 
land.  Ohio. 

Oliver    R.    Hogue — Commonwealth   Edison    Co..    Chicago,    111. 

E.    C.    Kimball — Boston    Edison    Co..    Boston,    Mass. 

W.  R  Moulton — Consolidated  Gas.  Electric  Light  and  Power  Co., 
Baltimore.   Md. 

C.  E.  Stevens — Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

A.  J.  Mar-hall — Recording  Secretary  of  the  N.  E.  L.  A.,  New  York. 
Mr.  Boynton  was  elected  permanent  Secretary  of  the  Bureau 
for  the  term,  and  Mr.  A.  J.  Marshall,  as  an  executive  representative 
of  the  Commercial  Section,  brought  the  connection  between  the 
Bureau's  workings  and  the  Commercial  Section,  of  which  the  Bureau 
was  one  part,  into  closer  intimacy,  as  he  could  supplement  the 
Bureau's  efforts,  act  as  recording  secretary  of  the  meeting,  and  coun- 
sel against  measures  which  might  conflict  with  other  Divisions  into 
which    the    Commercial    Section    has   been   separated. 

Committees  designated  as  sub-committees  of  the  Lighting  Sales 
Bureau  were  then  decided  upon,  and  a  chairman  for  each  chosen,  the 
work  being  assigned  as   follows: — 

Committee  Chairman 

Residence    Lighting  \\ .  K.    Moulton 

Electrical    Advertising  I  S,    Buller 

Store    Lighting  S.  B.    Burrows 

Public    Building    Lighting  E.  C.    Kimball 

Industrial    Lighting  0.  I\.    Hogue 

( )utiloor     Lighting  ('.  L.     Lav 

mercial  Aspects  of  Street  and  Highway 

Lighting  A.  W,     Voting 
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Besides  the  above  it  was  thought  that  a  committee,  to  be  named 
i  ornmercial  Aspects  of  Lamp  Equipment."  and  another,  "Employ- 
ing and  Compensating  Salesmen's  Committee."  should  be  formed  out 
of  membership  on  the  Lighting  Sales  Bureau  to  do  special  work  as 
suggested  by  the  names  assigned,  but  in  no  way  conflicting  with 
the   Lamp   Committee   of  the   National   body. 

The  establishment  of  committees  under  the  leadership  of  their 
respective  leaders,  as  given  above,  formed  the  groundwork  to  be 
covered  in  the  real  work  of  the  Bureau,  and  in  the  concrete  aimed  to 
secure  constructive  data  available  to  members  relating  to  the  follow- 
ing phases  of  Central  Station  lighting  activities: 

Increase  business  in  houses  already  wired  by  introducing  outlets 
for  irons,  toasters,  etc.  (in  themselves  current  consuming  devices), 
and  ornamental   stand  lamps, 

To  show  methods  by  which  greater' sales  of  current  can  be  affect- 
ed by  lighting  of  bulletin  boards,  wall  signs,  root  signs,  strip  and  out- 
line lighting,   window   and  interior  sighs, 

Store  lighting  permits  of  better  shop  windows,  rug  frames. 
special    color    matching   booths    (daylight    lamps),    and    effort-    to    in- 

■>■  foot   candle  intensities. 

Public  buildings  such  as  churches,  theatres,  armouries,  school 
houses,  hospitals,  libraries,  federal  and  municipal  buildings,  office 
buildings,  railroad  and  steamship  stations,  halls  of  apartment  houses, 
hotels,     bulbs,    all     offer    opportunities     for     better     lighting     with     the 

consequent   increase  in  current  consumption. 

The    subject    of   street    and    highway    lighting   seems   to   embody 

problem.-,  which  are  neither  technical  nor  of  importance  because  of 
the   current   consumed.      While,   of   course,   current    Consumption    is    not 

overlooked  as  a  mean-  to  an  end.  yet  the  aim  seems  more  in  the  di- 
rection of  securing  commensurate  price-  for  street  lamp-  where  now 
in-tailed,  the  prices  obtaining  being  in  the  aggregate  far  lower  than 
the>  should  be.  Obstacles  encountered  by  the  adverse  attitude 
taken  by  the  public  in  general,  fostered  by  local  newspapers  and  fre- 
quently championed  by  political  axe-grinders,  such  as  aldermen. 
councilmen,  and  in  ^ome  instances  by  mayors  or  comity  commis- 
sioners, have  made  the  work  of  educating  the  fair-minded  in  many 
communities  extremely  difficult,  and  the  efforts  of  the  Street  and 
Highway  Committee  to  secure  useful  data  that  are  convincing  and 
yet  fair,  by  which  the  return-  on  street  lamps  in  dollars  and  cents 
per  lamp  year  from  each  community,  and  with  variation  in  the  rates 
commensurate  with  the  difference  in  local  conditions,  both  as  they 
relate  to  the  geography  of  the  lighted  areas  and  production  costs 
of  tin  current  to  the  central  stations,  deserve  special  support  and 
encouragement  not  to  say  mention  in  this  report  id*  the  Lighting 
Sale-    Bureau   activities. 
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In  the  1916  reports  some  data  are  given  showing  increase  in  pro- 
duction and  decrease  in  spoilage  of  materials  manufactured  in  in- 
dustrial plants.  These  data  are  to  be  further  increased  with  other 
concrete  examples,  besides  which  examples  of  the  better  facility 
with  which  the  incoming  raw  materials  and  outgoing  finished  pro- 
ducts, can  be  handled  outside  factories,  in  yards  and  railroad  sidings, 
will   be   given    in   the   Industrial    Lighting   Committee's   report. 

The  Outdoor  Lighting  Committee  will  present  unique  data  more 
in  line  with  new  applications  than  probably  any  of  the  othec  sub- 
committees. The  advent  of  the  gas-filled  incandescent  lamp  and  its 
exceptional  value  in  connection  with  projectors  or  so-called  flood- 
lights. ,uive:>  this  committee  a  newer  subject  with  which  to  deal. 
but  the  unlimited  expense  and  the  enthusiasm  and  care  with  which 
they  have  secured  data  and  co-related  them  deserves  special  mention 
and  commendation.  The  lighting  of  recreation  grounds,  pageants, 
monument-,  carnivals,  military  camps,  bathing  beaches,  areas  being 
excavated,  strippings  and  the  like,  will  be  given  attention,  and  photo- 
graphs secured,  besides  which  the  whole  mass  of  details  will  be  care- 
fully edited  and  prepared  for  reference. 

Since  the  Nela  Park  meeting  two  more  have  been  held.  one  at 
Xew  York  City,  on  November  24th,  1916,  and  again  at  Pittsburgh, 
February  16th,  this  year.  These  meetings  devoted  the  time  to  re- 
ports on  progress  made,  and  the  interchange  of  suggestions  to  stimu- 
late further  inve-tigation  into  subjects  under  consideration.  Also  at 
these  meetings  steps  to  avoid  duplication  of  effort  have  been  taken 
and  motions  adopted  which  had  for  their  aim  more  complete  co- 
operation with  the  parent  organization  in  its  programme  for  the  year 
and  the  presentation  of  reports  and  findings  at  the  May  annual  con- 
vention. 

The  Bureau  has  also  followed  precedent  by  suggesting  to  the 
executive  council  the  names  of  successors  of  the  present  officers  and 
sub-committee  chairmen  of  the  Lighting  Sales  Bureau,  who  can  carry 
on  the  work  throughout  the  fiscal  year  ending  May  or  through- 
out  1918. 

Respect  full)-  submitted, 

E.  X.  HYDE. 
Canadian    Representative   Lighting  Sale-    Bureau. 

The  President:  I  think  it  would  be  a  good  thing,  with  your  per- 
mission, to  postpone  the  discussion  of  the  Lighting  Sale-  Jiureau 
Report,  which  has  been  very  instructive,  until  this  afternoon,  when 
we  hear  from  Mr.  Ward  Harrison,  on  general  illumination  subject, 
and  take  up  the  discussion  of  illumination  both  from  Mr.  Hyde's 
Report   and    Mr.    Harrison's    Report.      Is    that   agreeable?       (Carried). 

In   that   case   we   will   now   adjourn   until   2.30.      1    hope   everybody 
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will  be  in  this  room  promptly,  as  we  have  a  very  interesting  after- 
noon's list  of  papers. 

Meeting   adjourned   at    1    o'clock. 

On  resuming  at  2,:;o. 

The  President:  I  will  call  the  meeting  to  order  and  ask  Mr. 
Howe  to  give  us  a  talk  on   Electro  Chemical   Products. 

Electro-Chemical  Products 

<  >ne  need  not  apologize  for  introducing  the  subject  of  chemistry 
in  any  gathering  these  days,  for  we  have  come  to  understand  its  rela- 
tion  to  all  phases  of  everyday  life. 

To  quote.  "Casson,"  the  Editor  of  the  Efficiency  Magazine:  Mr. 
Narrowhead  says,  "What  does  chemistry  mean  to  me5"  as  he  looked  at 
the  page  printed  with  ink  made  by  a  chemical  process  on  paper  made 
by  a  chemical  process.  He  pushed  back  his  cuff,  bleached  by  a  chem- 
ical process,  and  laced  his  shoes  made  of  leather  tanned  by  a  chemical 
process.  He  glanced  through  a  pane  of  glass  made  .by  a  chemical 
process  and  saw  a  baker's  cart  full  of  bread  leavened  by  a  chemical 
process,  and  a  draper's  wagon  delivering  a  parcel  of  silk  made  by  a 
chemical  process.  lie  pulled  out  his  pencil,  made  by  a  chemical 
process,  and  wrote  a  reminder  in  his  notebook  bound  by  imitation 
Morocco  made  by  a  chemical  process.  Then  he  put  on  his  hat,  dyed 
by  a  chemical  process,  stepped  out  upon  the  pavement  or  asphalt 
compounded  by  a  chemical  process,  boughl  a  daily  paper  with  a 
penny  made  of  copper  refined  by  a  chemical  process,  and  proceeded  to 
hi-*  office  where  he  dealt  in  a  certain  chemical  compound  called  "coal." 
"No,"  In-  added,  "of  course  not.  chemistry  has  nothing  to  do  with  me." 

Electricity  and  chemistry  are  mutually  helpful  and  necessary. 
Chemistry  i-  the  science  of  doing  things  quickly  in  accordance  with 
Nature's  laws  and  by  utilizing  electricity,  chen  istry  is  able  to  do  in 
a  very  short  time  those  things  which  have  been  done  by  Nature  during 
geological  periods  of  time.  Many  chemical  achievements  would  have 
been  impossible  without  electricity,  and  electricity  very  largely  de- 
pend- upon  chemistry  for  its  own  accomplishments.  For  example, 
pure  metals,  especially  copper,  must  be  had,  and  the  chemist  is  needed 
in  their  production,  The  whole  field  of  insulation  has  called  upon 
the  chemist.  It  i-  said  thai  even  the  fashion  to  wear  tight  skirts 
a  few  years  ago  led  to  a  difficult  chemical  problem.  Because  of  this 
tighl  skirt  it  was  decided  l<<  lower  the  street  car  steps.  This  led 
to  a  new  type  of  street  ear  which  required  a  different  placement  of 
the  motors,  which  required  a  new  sort  of  insulation,  which  was  the 
problem  confronting  the  chemist.  The  evolution  of  the  "Mazda" 
lamp  is  a  story  of  what  chemistry  and  physics  has  been  able  to  do 
for  and  with  electricity. 

Electricity    is   "i    special    use   to   chemistry,    because    it   is   a   form 
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of  energy  which  can  he  controlled,  is  reasonably  constant  and  de- 
pendable, is  concentrated  and  lacks  many  of  the  disadvantages  pos- 
sessed by  other  forms  of  energy  such  as  the  products  of  combustion. 
Its  only  disadvantage  is  its  cost. 

Electricity  was  first  applied  in  electro  chemistry  for  metal  plat- 
ing. This  is  done  either  for  the  purpose  of  decoration,  preservation 
or  deception.  The  object  to  be  plated  is  suspended  from  a  cathode 
in  a  chemically  made  bath  of  the  metal  to  be  deposited.  This  metal 
also  composes  the  anode  and  the  direct  current  passing  causes  the 
ions  to  take  the  desired  direction  and  the  metal  plates  out.  The  im- 
poverished  solution   then   dissolves   more   metal   from   the  anode. 

We  next  find  metal  refining,  which  is  the  natural  growth  of  electro 
plating.  Copper  is  of  special  interest  to  electricians,  and  but  for 
electrolytic  refining  it  is  difficult  to  conceive  of  much  progress  in  the 
electrical  field,  for  in  no  other  way  have  we  discovered  how  to  make 
sufficiently  pure  copper.  Bessemerized  matte  may  contain  copper 
sulphide,  copper  oxide,  gold,  silver,  platinum,  iron,  nickel,  arsenic  and 
its  oxide,  antimony  and  its  oxide,  bismuth  and  oxides,  selenium  and 
tellurium.  This  matte  is  partially  refined  in  the  furnace  and  the  re- 
sulting metal  cast  into  anodes.  Some  of  the  impurities  are  dissolved, 
others  become  insoluble  salts,  others  precipitate  to  the  bottom  of 
the  tank,  still  others  are^  unchanged  and  none  of  them  plate  under 
the  conditions  existing  in  the  bath.  The  result  is  a  nearly  chemical 
pure   copper. 

Twenty  years  ago  our  present  electro  chemical  development  be- 
gan. Some  of  the  processes  are  electrolytic,  others  are  electrothermic, 
and  still  others  are  combinations  of  the  two.  Aluminum  is  made  by 
adding  Bauxite  to  a  fused  bath  of  aluminum-codium-calcium  fluoride. 
About  25.000  kw.h.  per  ton  is  required.  Abrasives  came  next,  and 
artificial  abrasives  at  present  supply  us  with  nearly  100  per  cent,  of 
our  requirements.  They  are  harder  and  more  constant  in  quality  than 
the  natural  abrasives. 

A  furnace  in  which  abrasives  were  being  made  was  accidently 
©ver  heated  and  particles  of  graphite  were  found  in  the  interior. 
This  was  the  beginning  of  what  has  become  an  industry  upon  which 
electricity  depends  nearly  as  much  as  upon  pure  copper.  Artificial 
graphite  and  carbon  is  very  homogeneous  and  better  suited  for  use 
in  batteries  and  as  electrodes  than  the  natural  product;  from  a  pro- 
duction of  800,000  pounds  in  1900,  the  output  has  reached  40,000,000 
pounds   in   1916.      The   industry   is    still   advancing. 

Phosphorus  is  now  made  directly  from  phosphate  rock  or  from 
bones  by  fusing  the  material  with  carbon  and  silica  in  an  electrically- 
heated  furnace.  The  whole  process  is  thereby  greatly  simplified 
and    more    satisfactory    results    obtained. 

Calcium  carbide   need   but  be   mentioned,   for   I   am   sure   you   are 
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all  fully  familiar  with  its  considerable  economic  importance.  Alkali 
and  chlorine  either  from  fused  salt  or  electrolytic  decomposition 
of  brine  has  meant  much.  It  has  provided  cheaply  one  of  the  essen- 
tials in  chemical  manufacturing  processes,  i.e.,  alkali,  and  has  made 
possible  a  whole  series  of  products  starting  with  chlorine  in  the  form 
of  gas  or  liquid. 

The  ferro  alloys  are  now  largely  made  in  electrolytic  furnace.-. 
In  Mich  furnaces  a  high  grade  of  steel  can  be  produced,  thereby  dis- 
placing much  of  the  crucible  steel,  fur  which  foreign  clays  are  re- 
quired in  manufacturing  the  crucible.  Starting  with  a  pure  electric 
furnace  steel,  such  other  elements  as  are  required  for  hardening  or 
imparting  other  properties,  can  be  added  quantitatively  and  the  heat 
then    controlled    to    give    very    uniform    results. 

Electricity  is  now  entering  into  the  production  of  organic  com- 
pounds because  its  use  permits  oxidation  and  reduction  reactions  to 
go  forward  without  the  introduction  of  extraneous  materials.  Chloro- 
form is  made  from  sodium  chloride  and  acetone;  Iodoform  from  po- 
tassium iodide  and  acetone  or  alcohol,  and  certain  dyes  are  also  made 
with    the   aid    of    electric    current. 

More  recent  and  of  great  importance  are  the  processes  for  the 
fixation  of  atmospheric  nitrogen.  There  is  the  process  using  the 
arc  type  where  great  electro  magnets  are  used  to  cause  the  arc  to  lie 
fan  shaped.  There  are  a  number  of  furnace  designs.  There  is  tlu 
catalytic  process  where  nitrogen  and  hydrogen  are  caused  to  com- 
bine, and  the  method  whereby  cyanamid  is  made  from  calcium  carbide. 

Realizing  as  you  do  what  quantities  of  electric  power  can  be 
made  available  in  Canada,  the  question  may  arise  why  cannot  all 
these  things  find  their  own  in  Canada?  The  question  is  largely  one 
of  economics.     In  some  localities  electricity  can  be  generated  by  using 

-team    at    a    lower    price    than    it    can    be    obtained    from    hydro    power. 

Then  again,  the  raw  materials  required  for  some  of  these  industries 

are  nol  found  near  water  power,  while,  finally.  Canada  has  not  yet 
attained  a  population  dense  enough  to  afford  a  consuming  market. 
Electro  chemical   processes  require  large  quantities  of  cheap  power. 

and  tin-  power  niUSl  he  reliable.  There  must  be  no  peaks  in  the 
Supply  curve  when-  electric  furnace-  are  in  operation.  Some  pro- 
cesses require  low  freight  rate-,  both  for  the  raw  material  and  the 
finished  product.  Others  must  be  near  consumers,  and  for  all,  a 
plentiful    supply    of    raw     materials    and    good    labor    are    necessary. 

The  President:  We  are  much  indebted  to  Mr  Howe  for  this 
admirable  and  very  instructive  paper.  1  am  sure  there  are  a  good 
many    of    you    who    have    questions    to    a-k    Mr.     Howe.      The    paper    i- 

ojien   for  discussion, 

Mr.  Howe:  Before  you  pa>>  to  the  next  paper  and  if  there  are  no 
questions,    I    would   like  to  call  your  attention   to  the   Hydro-Electric 
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Exhibit  which  we  have  in  our  offices  at  137  McGill  Street.  This 
exhibit  would  have  been  disbanded  some  time  ago  but  for  this  meet- 
ing, and  we  hope  that  some  of  you  gentlemen  will  find  time  to  come 
down  and  examine  it.  If  you  have  not  spent  much  time  on  the  ques- 
tion of  the  relation  ofselectric  products  td  industry,  I  am  sure  you 
will- find  it  worth  your  while  to  pay  us  a  visit.  Our  office  hours, 
ordinarily,  are  from  9  to  5.30,  but  we  shall  be  glad  to  have  some  one 
mi   hand   in   the   evening   if  that   suits   the   meeting   better. 

Mr.    Randall:    That    Exhibit,   which   is   down   in   the   Shaughr, 
Building,  is  well   worth   going  to  see  if  anybody  is  interested  in  elec- 
trical power,  because  it  shows  what  will  probably  be  the  biggest  use 
for  it   in   the  next   ten   year-. 

Mr.   Davies:     1    would  like   to  ask   Mr.    Howe  in   connection   with 
plating,   if  he   has   any   information   upon   the   selective   plating   that    I 
have   heard   talked  of.      1   have  heard  that   by  using  different   rat 
current  it  is  possible  to   selectively  plate  out  different   metal-   out   of 
a  mixture  of  salts. 

One  other  point  I  would  like  to  ask  Mr.  Howe  to  describe,  and 
that  is,  how  Crisco  is  obtained.  At  Mr.  Howe's  exhibition  he  has  one 
of  his  electric  products — Crisco.  I  believe  it  is  electrically  obtained, 
and  1  think  it  is  very  interesting  to  know  the  process,  it  we  arc 
going  to  have  to  use  electrically  prepared   food   in  the   future. 

Mr.  Howe:  Inasmuch  as  I  have  agreed  to  speak  to  the  Weekly 
Electrical  Luncheon  on  the  relation  of  electro  products  to  other  in- 
dustries. I  must  be  careful  not  to  givje  you  too  many  details  or  I 
will    have    a    difficult    task    later. 

Concerning  selective  plating.  I  believe  it  has  been  shown  that  this 
can  be  accomplished  to  a  certain  degree  with  bras-  plating.  Few 
metals  are  plated  in  combination,  most  of  them  'being  used  alone 
in  the  plating  bath.  As  you  know,  brass  is  composed  of  copper,  lead 
and   zinc,   and   selective   plating  can   be   obtained   to   some   extent. 

The  reason  "Crisco"  is  to  be  found  in  our  Hydro-Electric  Ex- 
hibit is  because  it  shows  the  utilization  of  an  electro  product.  In 
the  exhibit  we  have  tried  to  interest  everyone  in  the  importance  of 
research  in  the  utilization  of  natural  resources — in  this  case,  hydro- 
electric power.  To  do  this,  we  have  begun  with  power  and  come 
down  to  the  order  of  things  which  the  man  on  the  street  can  under- 
stand. For  example,  if  I  show  you  a  globe  tilled  with  chlorine  gas 
you  must,  in  a  measure,  take  my  word  for  it  that  the  color  noticed 
is  due  to  chlorine.  If  I  show  you  bleaching  powder  you  again  must 
take  my  word  for  it.  and  to  many,  the  white  powder  means  little 
in  itself,  but  if  connected  to  this  are  to  be  found  bleached  and  un- 
bleached cloth,  this  application  of  an  electrolytic  product  forms  a 
starting  point  from  which  we  may  trace  backward  the  steps  which 
have  led  to  the  product  which  is  understood. 
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Now,  "Crisco"  is  an  liydrogenated  oil  and  the  hydrogen  used  in 
the  process  is  generally  obtained  by  the  electrolytic  dissociation  of 
water.  The  chemical  difference  between,  fats  of  the  cottonseed  oil 
class  and  those  of  the  lard  class  is  practically  a  few  molecules  of 
hydrogen,  and  ways  have  been  found  of  introducing  this  hydrogen 
into  the  molecules,  thereby  increasing  the  value  of  low  grade  oil 
and  making  them  applicable  in  some  cases  as  food  stuffs  and  in 
others   for   industrial   purposes. 

While  mentioning  food  stuffs,  I  do  not  want  to  miss  an  oppor- 
tunity to  say  that  in  some  respects  Canada  has  been  lagging  behind 
on  some  phases  of  the  food  question.  1  presume  that  you  know  that 
<  Canada  is  the  only  civilized  country  where  oleomargarine  is  pro- 
hibited. Such  legislation,  to  my  mind,  prevents  a  large  portion  of  the 
population  securing  the  requisite  amount  of  fats  for  body  growth 
and  maintenance,  because  they  cannot  afford  the  higher  priced  butter, 
the  mosl  pronounced  characteristic  of  which,  as  compared  with  oleo- 
irine,   is   the   taste,   to   which   we   have   become   accustomed. 

Mr.  Foulds:  I  would  like  to  ask  Mr.  Howe  if  the  Gottrell  Pre- 
cipitator will  ever  have  any  market  of  any  size  for  electric  power? 

Mr.  Howe:  With  regard  to  power  consumption  by  the  Cottrell 
Precipitator,  1  cannot  say  from  memory  what  it  amounts  to.  1  do 
know,  however,  that  the  number  of  installations  is  increasing  and 
that  a  precipitator  has  very  many  applications.  At  the  second 
National  Exposition  of  Chemical  Industries  in  New  York  last  Sep- 
tember there  were  fifty  or  sixty  different  products  in  the  prepara- 
tion of  which  the  Cottrell  Precipitator  had  been  used.  The  pre- 
cipitator lias  found  its  greatest  field  of  usefulness  in  the  recovery 
of  dust  from  smelters  and  cement  mills.  As  the  population  increases 
in  the  vicinity  of  such  industries  it  will  become  obligatory  for  these 
industries    to    keep    such    dusts    from    the    air.      In    many    instances    this 

has  been  dune  with  monetary  profit,  in  addition  to  the  advantage  of 
removing  an  admitted  nuisance.  The  Research  Corporation,  to  which 
Dr.  Cottrell  assigned  his  patents  for  the  benefit  of  the  people,  have 

been  overwhelmed  with  work  and  are  constantly  installing  precipi- 
tators. 

The    President:    We  are  greatly  indebted   to    Mr.    Howe   for  his 

address,  and    I    am   sorry   that  there  was   ,,,,t    more  discussion,   because 
I    more    interest    to    power    men    than    this    growing 
market   for  power   in   large  quantities. 

'  '"  your  behalf  I  wish  to  thank  Mr.  Howe  for  his  imitation 
and  for  his  address,  and  hope  that  a  large  number,  especially  the 
power  men,  will  take  advantage  of  his  kind  invitation  to  see  this 
verj  interesting  Exhibition.  I  would  say  that  tomorrow  afternoon 
we  have  horl   meeting,  and   probably  around  4   o'clock  will 

be  a   good   tui'i    to  visit   this  exhibit. 
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We  will  now  proceed  with  the  next  number  of  the  programme, 
address  by  Mr.  Ward  Harrison,  of  the  National  Lamp  Works,  Cleve- 
land, on  "Illumination."  I  have  much  pleasure  in  calling  on  Mr.  Har- 
rison. 


Effective  Lighting  of  Factories  as  Judged  by  Daylight 
Standards 

By  Ward  Harrison 
The  all-important  achievement  in  the  pioneer  days  of  steam  rail- 
roads   was    to    secure. a    locomotive    which    would    run    dependably, 

which  would  draw  a  load  and  draw  it  with  reasonable  rapidity.  Little 
attention,  and  properly  so,  was  given  to  the  comfort  or  even  to  the 
safety  of  the  passengers,  tor  progress  is  accomplished  most  rapidly 
when  all  of  the  effort  is  concentrated  on  securing  a  device  which  will 
perform  its  primary  function  before  attention  is  turned  to  refine- 
ments. Artificial  lighting  is  no  exception:  for  many  years  the  chief 
aim  has  been  to  obtain  better  and  more  efficient  light  sources.  To- 
day, the  first  goal:  "To  make  a  place  as  bright  as  day,"  is  close 
to  realization,  if  not  already  achieved.  Just  as  in  railroading,  how- 
ever, it  is  found'that  the  first  accomplishment  still  leaves  much  to 
be  desired.  Judged  from  the  standpoint  of  satisfactory  and  comfort- 
able vision,  there  are  but  few  locations  where  artificial  lighting. 
though  abundantly  supplied,  can  be  compared  favorably  with  day- 
light. ) 

Good  lighting  involves  something  more  than  mere  intensity,  and, 
as  experience  with  "daylight"  lamps  has  shown,  something  even 
more  than  simply  proper  intensity  and  color.  The  truth  of  the 
matter  i>  that,  disregarding  efficiency,  daylight  intensities  produced 
with  the  illuminants  available  50  years  ago,  would  often  have  more 
nearly  fulfilled  the  requirements  of  good  lighting  than  is  done  today. 
The  light  sources  of  that  time  were  for  the  most  part  of  such  mod- 
irate  intensity  and  brilliancy  as  to  render  unnecessary  any  special 
precautions  in  their  use.  Similarly,  when  railway  train-  ran  15  miles 
an  hour,  block  signals  were  unknown  and  there  was  little  need  for 
a  rock-ballasted  roadbed.  Unfortunately,  in  this  era  of  high  - 
trains,  high  powered  automobiles  and  high  intensity  lamps,  too  many 
of  us  arc  prone  to  believe  that  precaution  is  necessary  with  the 
first-named  only. 

!i  is  true  that  as  the  intensity  and  intrinsic  brilliancy  of  our 
light  sourer-  have  increased,  reflectors  of  better  design  have  also  be- 
available  which  have  shielded  the  eye  \<>  some  extent,  but 
applied  to  the  general  illumination  of  factory  area-,  the  fundamental 
purpose  of  such  reflectors  has  been  merely  that  of  increasing  the 
percentage   of   useful    light;    increasing    the    comfort    of   the    user     ha- 
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been  a  secondary  consideration.  Jt  is  only  with  the  latest  improve- 
ments   in    incandescent    lamps    thai    there    has    come    the    realization 

that  if  we  :iri-  to  attain  a  daylight  standard  in  the  artificial  illumina- 
tion nf  factories,  we  must  approach  daylight  diffusion  or  "softness" 
of  light.  Glare,  specular  reflection  and  quality  of  shadow,  arc  re- 
ceiving increasing  attention.  Ml  are  dependent,  primarily,  updh  the 
area  of  tin-  source  of  light. 

(dare,  as  applied  to  lighl  source,  is  a  term  which  has  not  as 
yet  been  defined  with  entire  satisfaction.  In  common  usage  any 
light  source  which  is  uncomfortably  bright  is  termed  glaring,  hut 
whether  <>r  nol  a  source  does  produce  discomfort  is  dependent  in 
large  measure  upon  the  brightness,  of  it-  surroundings  and  the  length 
of  time  during  which  the  eye  is  exposed  to  its  rays.  For  example. 
..nt  of  doors  in  daylight,  one  will  scarcely  notice  whether  or  not  a 
bare  tungsten-filament  lamp  is  lighted,  whereas  at  night  the  same 
source  would  lie  decidedly  uncomfortable  it*  close  within  the  field  of 

n,  ^gain,  one  may  casually  look  out  of  an  office  window  dur- 
ing the  day  and  unless  tin-  landscape  i-  unusually  bright  he  will 
experience  no  sensation  of  discomfort;  although  to  sit  all  day  at  a 
desk  facing  this  window  would,  no  doubt,  cause  most  pronounced 
fatigue. 

From   the   standpoint   of  glare,   therefore,   the  light   sources   may 

be  divided  into  three  classes:  those,  such  as  an  arc  or  hare  lamp 
filament,  which  cause  discomfort  at  once;  those  like  the  window,  which 
after  a  time  give  rise  to  fatigue;  and  lastly,  those  which  may  remain 
in   the  field  of  view    indefinitely   without   producing  any   sensation   of 

Table    I. — Brightness    of    Artificial    Light    Sources.* 

•   rater    of    carhon    arc    10,800,000 

Flaming   arc   char   globe 2,435,000 

Magnetite  arc 1,945,000 

Filament  of  gas-filled  tungsten  lamp 1,400,000 

Filament  of  vacuum  tungsten  lamp  (1.25  VV.P.C.) 516,000 

Quartz    tube-mercury    vapor    arc 186,700 

Filament     of    carhon     lamp     (3.1     W.P.C.)      336.000 

Welsbach    mantle 15,080 

1  ooper  Hewitl   glass   tube  mercurj    vapor  lamp    6.800 

Candle  flame 1460 

Sky,  average  brightness 2.000-1,000 

Side  of  -'".wait  frosted  lamp 2,920 

Bowl    frosted     100-watl    gas    tilled    lamp    (max.)     25)000 

I  eu  inch  opal  hall  enclosing  100-watl  tungsten  lamp   ...  :;u.; 

Twenty  inch  dome  with  concealed  source,  200-watt  lamp,  930 
♦Derived    from    t  ravath.     Hams,.,,,.     Pierce;     Illuminating     Engi- 
neering   Practice,   pag<     11 
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glare.  It  is  flic  growing  conviction  that  under  no  circumstances 
should  sources  of  the  first  class  be  tolerated  within  the  held  of  vision. 
Those  of  the  second  class  are  usually  satisfactory  for  all  lighting 
installations  where  the  light  source  need  not  be  within  the  range 
of  vision  for  long  periods,  or,  at  worst,  not  focused  continually  on 
the  same  portion  of  the  retina.  These  include  all  passageways,  store 
rooms,  and  other  locations  where  workmen  are  not  employed  con- 
tinually, also  a  great  many  factory  workroom-  where  the  closest 
vision    is    not    required    and    the    operators    move    about    so    that    the 
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Fig.    1 

light  sources  need  not  be  continuously  within  their  field  of  vision. 
In  the  third  class,  must  be  included  offices,  draughting  rooms,  audi- 
toriums and  other  locations  where  the  field  of  view  remains  fixed 
over  a   considerable   period   of  time. 

I  Unfortunately,  the  limits  of  brightness  or  contrast  For  these 
divisions  have  not  as  yet  been  definitely  established.  For  the  best 
diffused  lighting  required  in  offices  and  the  like,  it  has  been 
stated  that  the  ratio  of  contrasts  between  the  brightest  and  darkest 
objects  within  the  field  of  view  should  preferably  not  exceed  !<i(>  to  1. 
which  would  mean  that  under  ordinary  conditions  of  artificial  light- 
ing the  brightness  of  the  source  should  be  not  more  than  250ml.,  or 
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,  c.p.  per  square  inch.  The  second  class  of  light  source  properly 
includes  those  having  a  greater  brilliancy  than  the  limits  given  above 
and  yet  not  bright  enough  in  contrast  with  their  surroundings  to 
cause  an  immediate  sensation  of  glare.  Dr.  Nutting  has  conducted 
an  investigation  with  a  view  <>t'  determining  the  limits  of  brightness 
for  1 1 1 i  —  middle  class.  I  lis  data  are  represented  by  the  solid  line 
in  Fit,'.  1.  The  cross-hatched  section  of  the  chart  represents  the 
limits  of  field  brightness  with  which  we  ordinarily  deal  in  the  artificial 
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Fig.   2 — Rack   with    Industrial    Lighting    Units 
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Fig.   3— Reflecto-Cap   Unit 

lighting  of  interiors.  It  will  be  seen  that  under  a  given  set  of  con- 
ditions and  an  average  brightness  of  the  field  of  view  of  L/10  ml..  Dr. 
Nutting's  -lata  would  indicate  thai  a  source  of  800  ml.  (approximately 
1.6  apparent  candle  power  per  square  inch)  would  just  he  recognized 
as  glaring  and  that  if  tin-   field   brightness   were  increased   ten  times 

I"    I    nil     ill.       lare  limit    would   be   raised   to    L600  ml. 

11  is  interesting  to  note  from  Table  I,  which  gives  the  brightness 
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values  for  various  light  sources,  that  the  candle  flame  is  the  only 
unmodified  light  source  discussed  which  would  not  be  classed  as 
immediately  glaring  when  measured  by  this  criterion.  The  bright- 
ness of  the  candle  flame  is  not  far  different  from  that  of  the  sky. 
to  which,  of  course,  the  eye  has  long  been  adapted.  Again,  it  will 
be  seen  from  the  chart  that  increasing  the  average  brightness  level 
of  the  surroundings  ten  times  permits  of  doubling  the  brightne 
the  light  source  without  causing  any  increased  sensation  of  glare. 
How  closely  the  data  adhere  to  this  exponent  throughout  the  entire 
range  of  observations  may  be  seen  by  comparing  the  full  line  with 
the   dotted   curve. 

In  addition  to  direct  glare  from  light  sources,  the  element  of 
reflected  glare  or  specular  reflection,  is  in  some  locations  of  equal 
or  even  greater  consequence.  The  eyes  may  be  shielded  from  the 
direct  rays  of  a  lamp,  yet  the  image  of  this  light  source,  reflected 
from  the  polished  metal  parts  of  a  machine  on  which  one  is  work- 
ing, may  be  the  source  of  most  serious  discomfort.  It  is  obvious 
that  the  lower  the  brightness  of  the  source  the  lower  the  brilliancy, 
and  the  less  discomfort  from  the  reflected  image.  If  a  light  source 
is  satisfactory  as  to  glare  when  one  looks  directly  into  it,  in  most 
cases  it  can  be  safely  assumed  that  its  image  will  not  be  disturbing. 

A  third  quality  factor  which  must  be  considered  in  industrial 
illumination  is  that  of  vertical  illumination  or.  rather,  illumination  of 
vertical  surfaces.  In  an  office  one  is  concerned  principally  with  b 
papers,  and  photographs  disposed  in  a  horizontal  or  slightly  oblique 
plane,  and  it  is  the  lighting  of  this  plane  which  is  of  importance. 
In  the  factory,  on  the  other  hand,  objects  of  three  dimensions  are 
the  rule,  and  illumination  of  their  vertical  surfaces  is  of  nearly  as 
much  concern  as  that  of  the  horizontal.  A  good  intensity  of  light  mi 
the  vertical  wall  surfaces  is  also  conducive  of  an  impression  of  bright- 
and  cheer  throughout  a  room.  To  provide  good  vertical  illum- 
ination, a  light  source  must  have  fairly  wide  distribution  of  lights,  that 
ive  satisfactory  intensity  at  angles  as  high  as  from  65  to  '.  ■"> 
degrees   from   the   nadir. 

Finally,  the  question  of  shadows  must  be  considered.  For  sat- 
isfactory, general  lighting  there  must  be  no  shadows  so  dens 
to  make  vision  difficult  where  the  direct  light  from  one  or  two  sources 
is  cut  off.  nor  so  sharply  defined  as  to  confuse  the  worker;  in  other 
words,  shadows  should  be  soft  and  luminous.  In  this  connection 
it  must  be  remembered  that  the  entire  elimination  of  shadows  i>  not 
an  end  to  be  desired  in  industrial  illumination.  From  successful 
trials  of  indirect  lighting  in  offices,  some  factory  managers  have 
drawn  the  conclusion  that  the  indirect  system  is  ideal  for  all  loca- 
tions, and  that  it  is  simply  the  question  of  operating  cosl  and  main- 
tenance   which    has    prevented    the    universal    application    of    this    sys 
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tern.  However,  the  distinction  must  be  recognized  that  in  offices 
clos<  scrutiny  is  limited  to  plane  surfaces  and  that  printed  words  and 
figures  are  rendered  legible  by  differences  in  color  and  contrasts 
in  brightness  with  the  background.  Specular  reflection  and  shadows 
are  of  no  aid  and  they  usually  do  harm.  On  the  other  hand,,  it  is 
universally  recognized  that  evenly  diffused  light  makes  sculpture  ap- 
pear flat  and  uninteresting;  the  eye  cannot  readily  grasp  the  form  of 
the  objects  viewed.  For  the  same  rea>on  that  we  prefer  directed 
lighl  for  works  of  art.  we  need  it  for  the  easy  vision  of  objects  of 
three  dimensions  in  the  factor}'.  Here,  as  in  sculpture.'  differences 
in  color  and  in  brightness  are  usually  too  minute  to  be  depended  upon 
For  quick  and  accurate  vision;  in  fact,  a  slight  specular  reflection  is 
often   of   -nat    assistance,   especially   in   inspection   work. 

To   sum   up.   then,   the   ideal    source    for   factory   use   must   be   low 
in    brilliancy    to    minimize    glare    and    specular    reflection,    sufficiently 


Fig.   4 — Cross-section   of   Reflecto-Cap    Unit 


large  in  area  to  give  soft  shadows,  small  enough  to  insure  a  directed 
light,  and  musl  show  reasonably  good  candle-power  values  at  angles 
'•"    '"    ;"'    degrees    to    supply    satisfactory    vertical    illumination. 

I  In-  foregoing  discussion  may  perhaps  be  made  more  clear  by 
a  comparison  of  some  concrete  examples.  One  of  the  most  popular 
units  developed  for  general  factory  lighting  was  the  dome  shaped 
steel  reflector  and  vacuum  incandescent  lamp  of  from  100  to  ZSO 
watts.  Fig,  rJ-.V  Although  the  intrinsic  brilliancy  of  the  lamp  fila- 
ment was  high  the  reflector  shielded  the  eye  to  some  extent  and  hun- 
dreds of  thousands  of  such  units  were  used  with  satisfaction,  especi- 
ally where  tlie  mounting  height  was  in. .re  than  10  feet  above  the 
floor  <  >n  the  other  hand,  when  a  gas-filled  lamp  of  corresponding 
wattage  was  substituted  in  the  same  reflector,  Fig.  2-B,  the  discom- 
fort was  greatly  increased,  due  both  to  the  higher  intrinsic  bril- 
liancy and  greater  concentration  of  the  filament.  The  obvious  remedy 
was    to   i^e   a    reflector   which    protected    the   eye    to   a   greater   degree, 
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and,  consequently,  those  of  the  bowl  type,  Fig.  2-C,  were  specified 
in  great  numbers.  This  unit  shields  the  eye  somewhat  from  the  direct 
glare,  but  from  the  standpoint  of  specular  reflection  is,  of  course, 
in  no  way  superior  to  the  dome,  and  is  markedly  inferior  to  it  in 
efficiency.  From  the  illumination  standpoint  the  use  of  a  h 
frosted  lamp  in  a  dome  reflector.  Fig.  2-D,  is  superior  to  the  howl 
in  almost  every  respect. 

Further  efforts  to  diffuse  the  light  have  developed  a  variety  of 
so-called  semi-direct  units,  in  which  an  opal  bowl  or  cup 
was  placed  beneath  the  lamp  to  diffuse  the  light  and  redirect 
a  portion  of  it  against  the  larger  area  of  the  reflector  above.  Fit;-. 
.'5  and  4  illustrate  a  unit  of  this  general  type  designed  by  the 
writer,  in  which  a  silver  cap  is  used  instead  of  an  opal  cup.  In  this 
case  no  direct  rays  from  the  lamp  filament  reach  the  eye.  It  has 
an  advantage  over  the  opal  cup  or  bowl  for  factory  use  in  that  the 
polished  metal  surface  permits  of  a  better  control  of  the  reflected 
light,  and  hence,  a  more  even  distribution  of  brightness  over  the 
upper  reiki  tor.  Another  advantage  is  that  the  cap  fits  closely  to 
the  bulb,  precluding  the  collection  of  dust  on  both  the  lamp  bulb 
and  the  reflecting  surface.  The  contour  of  the  porcelain  reflector, 
as  shown  in  Fig.  4.  is  such  as  to  minimize  glare  due  to  specular  ri  - 
flection  from  its  surface.  Fig.  5  gives  the  distribution  for  each  re- 
flector  equipped   with    a   200  watt    lamp. 

Table  2  has  been  prepared  in  an  endeavor  to  show  at  a  glance 
the  relative  merits  of  the  different  types  of  units  discussed.  Line 
Xo.  I  shows  the  perceptage  of  clear  lamp  lumens.  In  line  No.  2  is 
shown  the  relative  horizontal  illumination  under  usual  condition-. 
These  figures  are  not  in  all  cases  proportional  to  those  on  the  line 
above  because  of  the  relatively  more  favorable  distribution  of 
units  so  far  as  downward  light  is  concerned.     On  'he  third  line,  rating 

Table  II. — Comparative  Value  of  Industrial  Units 
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has  been  rather  arbitrarily  assigned  to  the  various  units  with  respect 
to  illumination  of  vertical  surfaces  for  a  given  intensity  of  horizontal 
illumination.  In  the  last  line  the-  relative  values  are  assigned  to  the 
units  as  regards  the  cleaning  and  attention  required  to  keep  each 
type  in  good  operating  condition. 

An  entirely  different  aspect  of  good  factory  lighting  which  is 
worthy  of  serious  attention  is  one  of  economics.  Many  engineers 
are  already  familiar  with  data  which  show  how  insignificant  is  the 
cost  of  good  illumination  in  comparison  with  the  value  of  a  work- 
man's time.  In  fact,  one  need  frequently  save  only  .".0  or  40  seconds 
in  an  hour  to  entirely  offset  the  cost  of  lighting.  There  is  also 
another  consideration,  namely,  the  saving  in  overhead  expense,  which 
may  he  effected  by  using  a  factory  building  and  its  equipment  for 
a  greater  number  of  hour-  per  day.  made  possible  by  adequate  pro- 
vision   for    the    artificial    lighting. 

\-  .hi  illustration,  let  us  take  the  case  of  a  manufacturing  con- 
cern  operating   to   full   capacity   on   a   day    shift   only.     To   increase   the 

Table  III. 
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output  of  the  plant  to  meet  any  further  demand  it  becomes  necessary 

either  to  provide  additional  machinery  and  working  space  or  to 
operate  the  plant  at  night.  Except  for  those  industries  which  by 
nature  require  continuous  operation,  night  work  in  the  past  has 
always  been  looked  upon  with  disfavor;  simply  dismissed  from  con- 
sideration with  the  statement  that  men  cannot  work  efficiently  under 
artificial  light.  In  general  this  has  been  true,  but  would  it  not  be 
worth  while  to  determine  how  much  the  cost  would  be  to  illuminate 
a  plant  at  night  in  a  manner  to  compare  favorably  with  daylight 
in  every  respect,  in  intensity,  softness,  diffusion,  and.  if  necessary, 
even  in  color. 

To  do  this  for  any  given  factory  it  is  first  necessary  to  know 
how  much  light  is  obtained  during  the  day.  Table  :;  gives  a  sum- 
mary of  several  hundred  readings  recently  made  to  determine  the 
intensity  of  daylight  illumination  in  representative  manufacturing 
plant-.  Each  figure  given  is  the  mean  of  a  number  of  observations 
and  the  measurements  extended  over  both  clear  and  cloudy  days. 
The  aim  was  to  secure  data  which  represented  good  average 
working  conditions.  The  test  plate  of  the  photometer  was  placed  as 
close  as  possible  to  those  parts  of  the  machine  at  which  the  oper- 
ators' attention  was  ordinarily  concentrated.  Factory  processes  were 
divided  roughly  into  three  groups  in  accordance  with  the  relative- 
necessity  for  accurate  vision:  it  will  be  noted  that  in  general  the 
operations  requiring  closest  attention  ((irade  A)  were  ordinarily 
best  lighted,  for  wherever  possible  such  machines  are  located  near 
to  the  windows.  Just  below  the  data  on  horizontal  illumination 
there  is  given  in  each  case  the  results  of  readings  taken  in  two 
vertical  planes,  toward  and  away  from  the  windows.  It  is  interest- 
ing to  note  that  the  horizontal  intensity  roughly  approximates 
geometric  mean  between  these  values;  the  effect  of  the  saw-tooth 
roof  construction  in  equalizing  the  illumination  in  all  planes  is 
also  evident. 

To  produce  an  illumination  varying  from  .".  to  1<>  foot-candles 
in  the  different  departments  of  a  factory  would  under  present  con- 
ditions require  an  expenditure  of  a  little  more  than  one  watt  per 
square  foot  of  floor  space,  assuming  that  well-diffused  lighting  units 
were  to  be  employed.  With  current  at  2c  per  kw.hr.  the  total  cost 
of  lighting  should  not  exceed  ,003c  per  square  foot  per  year  for  a 
night    shift    of   2,500    hours. 

If,  on  the  other  hand,  doubling  the  size  of  the  factory  and 
operating  on  a  day  shift  only  were  to  be  decided  upon  we  would 
have  to  compare  with  the  7.5c  per  square  foot  annual  cost  of  light- 
ing the  annual  rental  value  of  the  addition  to  the  plant  fully  equipped 
with    machinery    and    ready    to    operate.      Typical    data    on    this    point 
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jfiven  in  Fig.  fi,  which  shows  a  range  of  various  plants  of  30  to 
75  cent-  per  square  foot  per  year,  annual  charge  to  cover  interest, 
depreciation,  and  taxes  on  the  plant  and  its  equipment.  The  rental 
value  depends  somewhat  on  the  location  and  type  of  construction 
but  largely  upon  amount  of  machinery  required.  Thus  the  charge 
for  a  plant  of  100,000  square  feet  area  would  fall  between  $35,000  and 
575,000,  depending  upon  the  industry.  The  cost  of  lighting  this  plant 
for  night  shift  operation  would  not  exceed  $7,">00.  This  saving, 
§20,000  -  $70,000,  represents  the  difference  between  success  and  failure 
:'<>r  many  companies.  To  look  at  it  from  another  viewpoint,  the  con- 
sumer's viewpoint,  rent  now  comprises  from  15  to  30  per  cent,  of  tin- 
increase  which  accrues  to  raw  material  in  passing  through  a  manu- 
facturing establishment.  Night  operation  should  effect  a  substan- 
tial   reduction   in   the   cost   of   manufactured   article-. 

But  granting  these  facts,  there  remain  the  objection-  often  raised 
that  men  do  not  like  to  work  at  night,  that  good  men  do  not  have 
to  work  at  night,  that  it  is  impossible  to  change  the  established  mode 
of  life,  and  that  really  restful  sleep  cannot  be  secured  during  the 
day.  Of  the  four,  this  last  objection  is  a  valid  one;  in  fact,  it  is  an 
open  question  whether  satisfactory  service  can  ever  lie  obtained  from 
a  shift  which  begins  work  at  midnight.  On  the  other  hand,  man's 
preference  for  working  during  daylight  is  in  many  cases  nothing 
more    than    an    outgrowth    of    the    fact    that    until    recently    effective 


SO 
7o 
eo 
So 
40 
3o 
20 
IO 


• [[ • 

41 

-• 

■<> 

-- 


/OO  ZOO  JOO  -too  500 

f&CTO&Y  flOOe  SPACE  //y  THOC/5AMDS  OF  SQUARE  FfffT 

Fig.   6 


54 


PROCEEDINGS     CANADIAN     ELECTRICAL     ASSOCIATION 


\ 


EFFECTIVE  LIGHTING  OF   FACTORIES  55 

work  could  not  be  done  under  artificial  lighting,  and  that  amuse- 
ments have  gradually  come  to  appropriate  that  part  of  the  day  which 
was  otherwise  unoccupied.  If  factories  were  operated  on  a  morn- 
ing and  evening  shift,  the  latter  ending  by  midnight,  the  ordinary 
hours  of  the  rest  would  be  but  slightly  disturbed,  and  amusements 
which  are  dependent  for  their  success  upon  a  man's  leisure  time 
and  his  money  would  soon  adapt  themselves  to  the  change.  Under 
these  conditions  one  would  anticipate  much  less  objection  to  night 
employment. 

[Owing  to  the  fact  that  it  was  understood  that  a  copy  of  Mr. 
Harrison's  remarks  would  be  available  for  the  printer,  no  verbatim 
stenographic  report  was  taken  down.  It  appears,  however,  that  this 
understanding  was  incorrect,  and  we  have,  therefore,  printed  above 
a  very  similar  talk  given  by  Mr.  Harrison  before  the  Illuminating 
Engineering  Society  of  New  York.  This  covers  practically  the  same 
ground  and  the  discussion  that  followed  is,  for  all  purposes,  applic- 
able]. 

The  President:  Now.  there  is  no  subject  that  should  be  of  more 
interest  to  Central  Station  men  than  the  question  of  illumination.  It 
is  a  subject  that  has  been  neglected  too  long.  And  if  we  have  the 
interests  of  our  customers  at  heart  we  should  be  able  to  advise  them 
on  the  best  methods  that  the  development  of  the  science  has  pro- 
duced. 

I  understand  that  in  Chicago,  while  the  connected  load  in  light- 
ing is  about  20  per  cent,  of  the  total,  yet  the  revenue  represents 
nearly  50  per  cent,  of  the  total  revenue.  That  probably  is  more  or 
less  true  of  a  good  many  of  our  properties.  Surely  sources  of  in- 
come representing  50  per  cent,  of  the  revenue  of  the  company  are 
worth  developing  and  giving  more  attention  to  than  we  have  in  tin- 
past.  This  question  of  illumination,  together  with  Mr.  Hyde's  re- 
marks this  morning,  are  somewhat  synchronous,  and  we  have  here 
next  on  order  Commercial  Light  and  Power  Committee  Report,  some- 
what along  the  same  line,  together  with  power  uses.  etc.  I  think 
we  will  postpone  discussion  on  the  whole  subject  of  illumination 
until    we   hear   this   next    report.      Unless    there    is   some    question    tiiat 

some   member  would   like   to  ask  Mr.    Harrison    1    will   take   it   as  you* 

i 

pleasure  that  we  proceed  with  the  Commercial  Light  and  Tower 
Committee  Report,  which  1  will  ask  Mr.  Gilman,  the  Chairman  of 
the    Committee,    to   read. 

Commercial   Light  and   Power   Report 
Mr.  Gilman: 

To  the  Presidenl  and   Members  of  tin-  Canadian   Electrical    \ 
ciation: 

Gentlemen:  In  presenting  our  report  herewith  your  Comrriittee 
has  endeavored  to  mention  briefly  a  few  only  of  the  more  important 
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subjects  of  present-day  interest  to  our  commercial  members.  In 
order  to  cover  the  field  as  thoroughly  as  is  practicable  in  so  limited 
a  paper,  we  have  confined  our  scope  to  the  four  following  sub- 
divisions:— 

Lighting  and  Motor  Power  Sales. 

Electric  Ranges, 

Electric  Vehicles, 

Other  Uses  of   Electricity. 

Lighting   and   Motor   Power   Sales 

Residence  and  Store  Lighting: 

I". j  Far  the  great  majority  of  our  Member  Companies  primarily 
wire  distriubtors  of  lighting  service  only — many  in  fact  did  not 
operate  their  stations  during  day-light  hours.  The  coming  of  the 
alternating  current  motor,  with  the  consequent  rapid  increase  of 
motor  power  sales,  has  changed   all   this. 

Today,  with  nearly  all  of  us,  the  ratio  of  the  lighting  output 
to  the  total  kilowatt-hour  sales,  is  steadily  decreasing.  Fortunately, 
however,  due  to  the  lighting  rates  being  higher  than  the  power  rates, 
the  decrease  in  the  ratio  of  fighting  income  to  total  revenue  is  not 
so  rapid.  Our  lighting  customers  show  a  steady  natural  growth  in 
number.  The  income  from  these  customers,  due,  first  to  rate  re- 
ductions (possibly  ill-advised  in  many  cases,  when  viewed  in  the  light 
of  today's  operating  expenses),  and  second,  to  the  marked  increase 
in  lamp  efficiencies,  does  not  show  a  proportionate  growth. 

The  advent  of  the  half-watt  lamp  now  coming  quite  generally 
into  use,  in  sizes  as  low  as  60  watts,  is  in  itself  serious,  and  must 
lead  us  to  expect  considerable  further  improvement  with  a  cumu- 
lative   effect    of   lowered    lighting   income. 

In  the  past  we  have  seen  that  it  has  paid  well  to  employ  com- 
petent power  engineers  to  assist  our  motor  customers  in  receiving 
the  service  we  have  been  prepared  to  render.  Vggressive  policies 
toward  obtaining  all  available  power  business  have  so  increased  the 
power  output  that  with  most  of  us  it  now  forms  by  far  the  greater. 
percentage  of  the  total  output,  and  a  constantly  increasing  propor- 
tion  of   the   total    revenue. 

Rather   than    to   tamely   watch   our   lighting   business   take   a   back 

Beat,    we    should    pattern    after   our   power    experience,    and    apply    cor- 

pondingly    aggressive    tactics.      We    need    competent    salesmen    to 

handle  our  lighting  problems  precisely  the  same  as  power  engineers 

are  required  to  solve  power  problems. 

At  a  timi  when  all  service  and  fine  material-  are  daily  soaring 
to  new  heights,  we  should  practice  intensive  rather  than  extensive 
methods  of   income   increase.     Lighting  service   is  not  expensive.     To 
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the  average  consumer,  either  residence  or  commercial,  the- cost  of  his 
lighting  is  hardly  noticed  when  considered  with  the  other  operating 
expenses.  As  an  offset  to  the  increasing  lamp  efficiencies,  let  us 
secure  even  larger  increases  in  our  existing  customers'  lighting  con- 
sumption. This  may  be  done  by  means  of  systematic  effort  on  the 
part   of  our   experts   on    illumination    to   encourage: 

(1)  The    use    of   higher    intensities    of   light; 

(2)  The  adoption   of  indirect   and   semi-indirect   system   of   illum- 
ination. 

(3)  The   use   of  light   of   controlled   color. 

It  is  generally  known  that  even  the  brightest  interior  by  artificial 
light  employs  only  from  one-tenth  to  one-fifth  the  intensity  of  day- 
light. Let  us  make  more  general  use  of  the  gas-filled  lamp,  but  in 
doing  so  properly  conceal  the  source  of  the  light,  so  as  to  avoid 
all  glare.  By  so  doing,  an  intensity  of  double  that  of  the  average 
present  artificial  light  can  be  attained,  with  better  economic  result> 
both   to   our   customer   and   to   ourselves. 

We  should  co-operate  with  our  glassware  manufacturers  to  see 
that  our  semi-indirect  units  are  constructed  of  sufficiently  dense  ma- 
terial to  effectually  do  away  with  all  glare.  Some  of  the  glassware 
now  in  use  is.  almost  as  bad  as  the  bare  lamp.  Possibly  our  occu- 
lists  will  notice  a  decrease  in  the  number  of  ihe*ir  patients  suffering 
from  eye  strain,  and  certainly  our  lighting  incomes  will   increase. 

The  blue  glass  "day-light"  lamp  is  coming  into  favor  rapidly 
with  department  stores,  for  purposes  of  color  matching,  etc.  It  i> 
very  doubtful  if  the  store  managers  feel  that  the  increased  con- 
sumption of  electricity  required  to  give  even  a  moderate  light  in- 
tensity is  not  worth  while.  The  proper  color  at  the  light  source — 
for  instance,  the  use  of  amber  bulbs  with  dense  semi-indirect  glass- 
ware— will  require  considerably  more  current  and  the  bills  will  be 
higher,  but  the  results  to  the  customer  will  be  such  as  to  more  than 
warrant   his   increased   expenditure. 

Industrial  and   Flood  Lighting: 

It  is  felt  that  now  is  an  opportune  time  to  devote  more  of  our 
energy  to  the  bettering  of  the  lighting  in  our  factories.  War  orders 
are  causing  a  large  number  of  these  factories  to  operate  throughout 
the  24  hours,  and  ample  lighting  is  not  only  desirable,  but  absolutely 
essential   if  spoilage   is  to  be   reduced   and   accidents  avoided. 

Brilliancy  should  not  be  mistaken  for  illumination.  It  is  prac- 
tically necessary  always  to  combine  proper  general  illumination  1>\ 
means  of  large  units  correctly  spaced,  with  localized  lighting  over 
equipment   requiring   a   higher   intensity   of   light. 

Protective    lighting    for    industrial    plants    and    other    places 
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strategic  importance,  is  receiving  considerable  attention  and  should 
be  encouraged,  it'  for  no  other  reason  than  because  the  proper  use 
of  artificial  light  during  times  of  war  will  release  large  numbers  of 
guards  for  more  effective  use  in  other  fields.  Gas-filled  lamps  of 
100  or  •"><>()  watts  with  suitable  reflector  equipment  are  generally 
employed   for  this   work. 

A  very  interesting  example  of  the  value  of  flood  lighting  ~is  af- 
forded in  the  asbestos  mines  at  Thetford.  Quebec.  By  installing 
flood  lighting  for  their  pits  and  thus  operating  24  hours  daily,  the 
management  have  been  able  to  largely  increase  their  output  without 
increase  in  equipment,  and  incidentally,  the  central  station  supplying 
the  electrical  energy  lias  been  able  to  supply  about  half  again  as  much 
energy  to  the  motor  equipment  of  the  mines,  due  to  an  increase  in 
load   factor  from    t5  per  cent,  to  i;.">  per  cent. 

Motor  Power  Sales: 

Perhaps  never  in  the  history  of  the  world  has  the  central  station 
proved  itself  of  such  immense  value  as  since  the  outbreak  of  the 
war.  Nearly  all  of  our  munition  output  is  dependent  upon  central 
station  energy.  Manufacturers  have  been  enabled  to  speedily  double 
and  triple  their  plants,  and  have  always  found  a  reliable  and  adequate 
power   supply  at   their  door. 

i'n  account  of  such  general  increases  in  the  demand  for  power, 
a  number  of  our  member  companies  are  now  finding  it  extremely 
difficult  to  continue  to  take  on  power  business.  We  urge  that  special 
consideration  be  given  to  tin-  important  matter  of  adequate  protec- 
tion against  low  power  factor  operation  on  the  part  of  customers. 
Suitable  clauses  in  power  contracts  should  be  inserted  to  enable  the 
company  to  receive  rightful  compensation  for  existing  low  power 
factor.  The  enforcing  of  such  clauses  will  be  found  of  the  greatest 
aid  in  influencing  customers  to  alter  existing  methods  to  condition- 
more  suitable  to  the  power  supply  authorities.  Certain  water  power 
plants  are   unable   to   take   more   water  and   have   been    forced   to   install 

added  steam  capacity,     'flu-  difficulty  in   receiving  the  requisite  coal 
for  the  steam  operation   renders  the  operating  superintendent's  p 
lion  anything  bu1  pleasant. 

Some  ci  our  companies  are  nivin.^  considerable  attention  to  the 
sale  ot  "interrupted  power,"  and  are  making  contracts  whereby  the 
purchased  i  m  rgj  may  be  cut  off  during  peak  hours.  The  sale  of  this 
■""    peak    ei  has   not    been   confined   to   users  of   large   blocks  of 

power,   such   as   electric    furnace  plants,   etc..   but    lias   been    extended    to 
include  hotel-,  office  buildings  and   factories  where  isolated  plants  are 
operated    during    peak    hours.      By    thus    taking   advantage    ol 
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local    conditions    the    central    station    is    enabled    to    continue    to    in- 
crease  its   power   revenue,   without   adding   to    its   peak    load. 

Electric  Ranges 

This  subject  naturally  presents  itself  to  your  Committee  from  tin- 
viewpoint  of  the  central  station,  and  for  the  present,  having  regard 
to  our  purposes,  the  matter  will  be  considered  chiefly  from  that  angle. 

The  demand  made  upon  central  stations  in  industrial  centres  in 
Canada  to  operate  munition  plants  and  allied  industries,  has,  in  many 
cases,  called  for  their  entire  reserve  capacities  to  meet  the  require- 
ments, and  in  consequence  the  development  of  the  range  load  has 
suffered.  There  is,  however,  a  very  general  interest  on  the  part  of 
the  public  on  the  subject  of  electric  cooking,  and  more  particularly 
in  the  natural  gas  belt  in  Western  Ontario,  where  the  gas  distribut- 
ing companies   have   failed   to  properly   take   care   of   the   business. 

As  to  the  future  of  the  electric  range  business,  the  consensus  of 
opinion  among  ceneral  station  men  throughout  Canada  and  the 
United  States,  is  that  it  is  now  on  a  sound  basis  and  that  its  adop- 
tion will  be  universal  within  a  very  few  years.  There  is  considerable 
diversity  shown  in  reports  as  to  the  revenue  which  may  be  expected 
from  this  source,  due  to  widely  varying  rates  and  forms  of  contract, 
but  it  may  be  stated  without  hesitation  that  the  average  revenue  from 
range  customers  is  approximately  twice  the  lighting  bill. 

The  character  of  the  load  is  of  vital  importance  to  central  sta- 
tions. The  range  load  will  undoubtedly  come  on  the  daily  peak  of  the 
average  central  station  to  a  certain  extent,  but  the  development  of 
ordinary  lighting  business  will  increase  the  peak  in  any  event,  with- 
out filling  up  the  valleys  in  the  way  a  range  load  does.  Ranges 
utilize  a  considerable  amount  of  energy  between  11.30  a.m.  and  1.00 
p.m.,  at  a  time  when  power  busines>  makes  its  smallest  demand  dur- 
ing daylight  hours.  It  has  been  stated  when  the  electric  range  comes 
into  general  use  among  all  classes  of  customers  that  the  station  peak 
will  occur  between   these  hours. 

The  maximum  demand  of  the  individual  range  averages  about  ."><> 
per  cent,  of  the  connected  load,  while  the  maximum  demand 
group  of  twenty  ranges,  or  more,  rarely  exceeds  15  per  cent,  of  tin- 
total  capacity.  It  will  be  seen  that  while  the  maximum  demand 
of  an  individual  customer  may  seem  high,  and  in  consequence  of  this 
considerable  additional  investment  may  be  necessary  to  take  care  "i 
tin-  isolated  customer,  that  the  business  lends  itself  most  acceptably 
to  intensive  cultivation.  The  result  of  this,  in  view  of  the  very  wide 
diversity  consequent  upon  the  fact  that  cooking  conditions  in  no 
two  homes  are  exactly  alike,  is  a  very  low  demand  in  proportion  t" 
the   connected   load.     To   put   it   briefly,   the   m<>re   ranges   connected, 
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the    lower    the    demand    factor   will    be.      To    illustrate    this    point    the 
maximum    demand   on 

A    single    range   is  approximately   50  per   cent,   of  the   connected   load. 

On  three  ranges  is  approximately  33  per  cent,  of  the  connected  load. 

On  twenty  ranges  is  approximately  1  .">  per  cent,  of  the  connected  load. 

A  class  of  business  very  closely  allied  to  electric  cooking  is  that 
of  water  heating.  One  can  scarcely  be  considered  without  the  other. 
for  very  often  the  installation  of  an  electric  range  means  the  re- 
moval of  the  old  method  of  heating  water  foT  domestic  purp 
While  the  load  characteristics  appear  to  oppose  each  other  they  have 
a  complementary  effect  in  balancing  the  load  curve.  The  peak  of  hot 
water  heating  often  comes  on  as  late  as  10.00  p.m.,  where  heaters 
are  used  to  a  large  extent  for  dish  washing  and  bathing.  The  report 
of  the  Electric  Range  Committee  for  the  1916  Convention  <*'  the 
N.  E.  L.  A  goes  very  exhaustively  into  this  subject  and  Consequently 
the    present    article    will    not    deal    with    the    matter    in    detail. 

One  of  the  principal  member  companies  in  Canada  is  engaged 
at  the  present  time  in  working  out  a  plan  to  sell,  on  a  term  basis, 
electric  ranges  connected  up  ready  to  operate.  The  same  company 
has  in  effect  a  water  heating  proposition  under  which  they  furnish, 
install  and  connect  water  heaters  for  a  definite  sum.  These  heaters 
are  arranged  to  be  connected  for  500  watts  under  a  flat  rate,  and 
2000  watts  through  the  meter.  Current  for  the  high  heat  i>  sold  at 
the  residence  rate — the  heater  consumption  usually  being  hilled  en- 
tirely  on    the   third    step   of   the   rate,  "which    is   low. 

It  is  recommended  that  so  far  as  possible,  water  heaters  installed 
in  connection  with  ranges  be  placed  on  a  double-throw  switch,  so 
that    the    water    heater   is    not    in    circuit    while    the    range    is    in    use. 

Development  of  the  Business 

I  he   following   brief   statements  are   the   views  of  representative 

central  station  men  in  touch  with  the  demands  of  the   situation. 

"Central  stations  must  plan  to  take  care  of  as  much  business  as 
uas  companies  have  in  ranges." 

"Efficient  salesmen  specializing  in  the  business  of  ranges  must 
l>e  employed." 

"Educate   the  customer   in   efficient   operation." 

"A  national  publicity  campaign  on  the  ease,  safety,  cheapness 
and   other  advantages   which   the   electric   range   alone   possesses." 

"Central  Stations  must  -ell  Service  lather  than  kilowatt-hours, 
and  Cooking  rather  than   Ranges." 
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"The  fullest  co-operation  must  obtain  between  the  manufacturers, 
contractors  and  central  stations." 

It  is  clear  that  we  must  begin  at  once  to  take  electric  cooking 
and  auxiliary  heating  seriously,  and  exercise  the  greatest  care  in  its 
development,  as  this  will  result  in  very  greatly  increased  output. 
Every  commercial  manager  will  have  his  own  problems  to 'work  out. 
Some  of  the  difficulties  in  the  past  have  been: 

i  a »  Unfamiliarity  on  the  part  of  the  housewife  with  electric  cook- 
ing.— This  has  been  dealt  with  in  the  foregoing  statements. 

(b)  The  cost  of  energy  to  the  consumer. — No  definite  figures  can 
be  given  as  to  the  price  per  kilowatt-hour  which  should  be  charged 
for  service.  This  will  depend  upon  local  conditions,  the  cost  of  sup- 
plying power,  as  well  as  the  cost  of  competitive  methods  of  cooking. 
It  may,  however,  be  stated  that  to  fully  develop  the  field  will  require 
a  rate  not  in  excess  of  4  cents  per  kilowatt-hour. 

(c)  Cost  of  Ranges  and  Range  Connection. — While  industrial 
conditions  as  at  present  preclude  any  immediate  reduction  in  the 
cost  of  ranges  or  connection,  we  may  look  for  marked  reductions  in 
prices   as   time  goes   on. 

The  cost  of  connecting  ranges  at  the  present  prices  for  labor 
and  material  is  high, -and  a  careful  study  should  be  made  with  a  view 
to  lowering  this  cost  and  at  the  same  time  keeping  in  mind  the  re- 
quirements  of   safety. 

The  high  efficiency  of  the  electric  range  and  its  manifest  benefits, 
however,  make  it  very  attractive,   even  under  present-day  conditions. 

(d)  The  Cost  of  Distribution. — Many  companies  are  not  pre- 
pared, so  far  as  their  circuits  are  concerned,  to  take  on  cooking 
load    without    some    considerable    additional    expense.      it    has    been 

established    that    the    cost    of    individual    service    ranges    from    $75 

to  $100.00.  As  the  business  grows,  however,  the  cost  per  customer 
will  decrease  considerably.  In  fact,  three  customers  can  be  con- 
nected for  twice  the  cost  of  one.  When  the  revenue  to  be  obtained 
from  this  expenditure  is  taken  into  account  and  the  fact  that  the  load 
has  a  power  factor  of  100  per  cent.,  it  will  compare  mosl  favorably 
with    power   business. 

Good  regulation  is  very  important  in  supplying  a  satisfactory 
range  service.  The  question  of  keeping  down  the  cost  of  distri- 
bution and  at  the'  same  time  providing  satisfactory  regulation,  is  a 
most  important  one,  and  one  that  your  Committee  recommends  the 
Association   to  carefully  investigate. 

It  seems  best  that  stove  servicer  should  be  put  in  on  the  3-wire, 
110/220   volt    system,    and    that    ample    transformer    capacity    be    pro- 
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vided,    either    by    banking    existing    transformers    or    the    installation 
of  larger  units. 

It  should  be  noted,  however,  that  in  Canada  the  stove  load  over- 
laps the  lighting  peak  for  a  short  period  only,  and  only  in  the  cold 
winter  months  when  the  transformers  can  safely  carry  considerable 
overloads  for  the  short  period  of  overlap. 

Construction  of  Ranges 

The  consumer  is  now  no  longer  limited  to  a  selection  of  two 
or  three  makes  of  range.  There  are  a  considerable  number  of  manu- 
facturers furnishing  a  satisfactory  product,  but  it  seems  desirable, 
as  yet,  that  ranges  should  be  sold  through  the  central  station.  The 
principal  feature  is  necessarily  the  burner.  The  two  standard  types 
arc  the  open  coil  burner,  producing  heat  by  radiation,  and  the  closed 
coil  burner,  operating  on  the  principle  of  conduction. 

Manufacturers  are  guaranteeing  a  life  of  from  4500  to  5000  hours 
for  their  burners,  and  they  can  be  readily  renewed  at  a  very  reason- 
able cost. 

The  following  features  arc  now  regarded  as  essential  to  a  good 
range: 

Some   device   to   indicate  whether   the   current   is   on   or   off. 

Standard  elements  easily,  quickly  and  cheaply  replaceable  and 
interchangeable  as  to  size. 

The  construction  of  the  oven  and  its  burners  should  permit  of 
the  oven  being  thoroughly  and  easily  cleaned.  The  lining  should  be 
so  made  that  it  is  impossible  for  cooking  vapors  to  get  into  the  heat 
insulating   materials. 

\    reliable   thermometer. 

Terminal  contacts  so  placed  as  to  give  the  minimum  or1  trouble. 

Separate  Fuses  provided  for  the  various  burners. 

Rigid   construction   of  the,   stove   frame. 

Warming  oven  should   fulfil  its  function. 

I  In  following  arc  a  few  of  the  advantages  to  the  consumer  in 
the  use  of  the  electric  range: 

(i)   Kitchen  cleanliness — no  soot,  dirt  or  grease. 

(2)  Bright,    clean    and   attractive   appearance. 

(3)  Economy  and  Efficiency— no  great  loss  in  shrinkage  of  food. 
in  Safety     no  Same  or  explosions. 

i :. )   Personal   1 1  imfort. 

(6)   Saving  in  space— of  particular  advantage  in  apartment  houses. 
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(7)  Sanitary— no  poisonous  gases,  oven   can   be  kept   thoroughly 

clean. 

(  8  i  Regulation,   perfect  control. 

(9)  Even  temperature. 

<  10)  Coolness,  no  waste  of  heat. 

(11)  Certainty   in   results. 

(12)  Perfection   in   baking  or  broiling. 

(13)  Appetizing    food,    digestible    and    nutritious. 

(14)  Progressive — last  word  in  development  of  household  cooking. 

Attention  is  directed  to  the  following  publications  on  this  subject: 

The  Report  of  the  Electric  Range  Committee.  Presented  at  the 
8th  Annual  Convention  of  the  Northwest  Electric  Light  and  Power 
Association,   Portland,   Oregon,  September,   1915. 

The  Report  of  the  Electric  Range  Committee.  39th  Annual  Con- 
vention of  the   X.   E.   L.  A..   Chicago.   111..  May  22nd.  1916. 

Brighter  and  Happier  Hours  in  Your  Kitchen.  Published  by 
the   Society  for  Electrical   Development.   New   York   City. 

Care  and  Operation  of  an  Electric  Rrange.  Hughes  Electric 
Heating   Company.    Chicago.    111. 

Also  the  report  of  the  191?   Electric   Range   Committee.   N.E.L.A. 

Electric    Vehicles 

In  the  previous  sections  of  our  report  we  have  dealt  with  light- 
ing and  motor  power  problems,  as  well  as  the  value  of  an  electric 
range  load.  Transportation  affords  another  wide  use  for  electric1 
service.  Electric  vehicles,  both  passenger  and  commercial  types,  are 
not  new  developments.  Due  to  great  improvements  in  the  vehicles 
themselves,  and  in  the  batteries,  motors  and  control  apparatus,  as 
well  as  to  the  high  cost  of  oil  and  gasoline,  and  to  the  constantly 
decreasing  cost  of  electrical  energy  to  charge  the  batteries,  the  use 
iif  electric  trucks  is  growing  rapidly. 

The  passenger  car.  or  as  it  is  frequently  called,  the  pleasure 
oar.  is  no  longer  a  costly  toy.  It  is  steadily  showing  itself  a  strong 
competitor  to  the  gas  car  in  all  respects-,  not  only  in  city  traffic,  but 
■  m  country  roads.  Various  authentic  reports  show  runs  of  from  80  to 
100  miles  on  a  single  charge  of  batteries,  over  hilly  and  none  too 
smooth  roads,  and  at  average  speeds  of  from  18  to  ~':;  miles  per  hour. 
This  type  of  car,  while  admittedly  good  for  suburban  or  country 
travel,  i-  ideal  for  city  use,  being  quiet,  easily  controlled,  always  ready 
and   extremely  cheap  to  operate. 

The  "Electric."  however,  is  at   its   best   when   used   commercially. 
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As  now  manufactured,  the  electric  truck  is  used  extensively  in  prac- 
tically all  lines  of  business,  predominating  in: 

Express  Companies,  Undertakers, 

Department   Stores,  Fire    Departments, 

Breweries.  Street  Cleaning  Departments. 

Dairies,  General    Trucking. 
Laundrys, 

It  is  Stated  that  the  total  value  of  electric  trucks  in  the  United 
States  is  approximately  $:!»>. 000, 000.  If  the  same  ratio  in  proportion 
to  the  population  were  obtained,  Canada  should  possess  electric  truck- 
in  tin-  value  of  about  $3,000,000.  Information  at  hand  shows  that  the 
total  investment  in  electric  trucks  in  the  Dominion  of  Canada  very 
likely  does  not  exceed  $300,000.  From  the  above  we  can  conclude 
that  the  field  in  Canada  for  the  sale  of  electric  trucks  is  very  fertile 
and  offers  great  possibilities,  either  to  the  manufacturer  or  centra! 
station  that  is  willing  to  put  forth  the  proper  amount  of  effort. 

The  principal  reasons  for  the  rapid  success  of  the  electric  truck 
are  the  low  up-keep  and  reliability.  Supplementary  reasons  are  the 
improvements  in  charging  apparatus,  the  development  of  charging 
stations  equipped  with  proper  facilities,  together  with  the  increased 
capacity  of  storage  batteries.  In  this  connection  it  is  interesting  to 
note  that  the  storage  battery,  as  manufactured  at  present,  possesses 
an  average  life  of  double  that  of  a  few  years  ago.  The  modern  electric 
truck  in  city  and  suburban  service  is  capable  of  going  from  40  to  50 
miles  on  one  battery  charge,  a  total  travel  per  day  that  well  satis 
the  requirements  of  mosl  commercial  transportation.  By  using  a 
spare  battery  this  mileage  may  be  esily  doubled. 

Large  manufacturers  and  others  requiring  extensive  trucking;  or 
large  department  stores,  have  proved  the  immense  value  of  the  electric 
truck.  Department  stores  in  larger  cities  have  come  to  depend  nearlj 
exclusively  Upon  their  electric  delivery  system,  utilizing  electric  cars 
from    1,000  to  2,000  lbs.   capacity,   for  their  house  to   house   delivery 

Due  to  the  greatly  congested  condition  of  large  shipping  point-, 
railroad  terminals,  etc.,  the  use  of  trucks  and  tractors  to  pull  trailer- 
is  rapidly  becoming  more  extensive.  The  field  for  the  use  of  these 
tractors  is  open  to  everj  central  station  located  in  a  city  which  is 
an  industrial  or  shipping  centre.  Nearly  all  factories  can  be  profitably 
equipped  with  electric  transveyors,  and  these  do  away  with  the  handl- 
ing of  freight  by  hand  trucks.  The  larger  railroad  systems  are  rapidly 
replacing  the  old  type  of  hand  drawn  mail  and  baggage  trucks  with 
the  modern  storage  battery  truck,  which  winds  its  way  in  and  out  of 
traffic,  starting  and  stopping  instantly,  and  at  the  same  time  carrying 
more  than  double  the  load  formerly  possible.  In  these  days  of  large 
profits,  manufacturers  are  oftentimes  not   keen  to  make  investments 
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where  economy  of  operation  is  the  only  inducement.  The  modern 
by-word  is  "Speed."  In  order  to  convince  the  factory  manager  that 
he  should  use  electric  trucks  and  tractors,  it  i>  necessary,  in  many 
instances,  to  prove  to  him  that  their  use  will  expedite  his  work.  Ex- 
pediency,   more    than    Economy,    is    becoming    the    governing    factor. 

From  the  central  station  point  of  view,  a  battery  charging  load  is 
becoming  more  and  more  desirable.  The  large  demands  for  power 
made  upon  the  central  stations,  by  war  orders,  etc.,  are  increasing 
the  damand  for  power  made  upon  the  system  without  appreciably  in- 
creasing the  system  load  factor.  Battery  charging  is  naturally  an  off 
peak  operation — the  trucks  and  pleasure  cars  as  a  rule  are  in  operation 
during  the  day  and  are  charged  during  the  night.  Central  stations 
should  foster  the  use  of  electric  trucks  in  every  way  possible.  Your 
Committee  believes  that  no  better  way  can  be  found  than  for  each 
Member  Company  to  purchase  electric  trucks  for  their  lamp  and  meter 
deliveries,  as  well  as  for  carrying  service  materials  to  the  job.  By 
so  doing  the  average  central  station  not  only  can  reduce  its  own 
delivery  expense,  but  also  will  serve  to  show  other  prospective  users 
that  electric  trucks  are  better  in  all  respects  than  gas  cars  or  horses 
for  local  deliveries. 

In  this  connection  it  is  interesting  to  note  that  one  of  our  Mem- 
ber Companies  report  they  are  using  six  electric  truck-,  of  various 
capacities,  and  by  so  doing  have  greatly  decreased  their  garage  ex- 
pense. The  same  company  reports  that  there  are  160  pleasure  vehicles 
in  their  territory  and  also  40  commercial  vehicles.  The  income  from 
the  sale  of  energy  to  charge  these  batteries  approximate-  $15,000 
per  year. 

Other  Uses  of  Electricity 

The  preceding  divisions  of  this  report  have  covered  the  more 
usual  and  more  general  use  of  electricity,  but  there  are,  however,  a 
large  number  of  important  uses  which  should  be  discussed,  and  there- 
fore  they  are   combined  under  this   title. 

.Only  those  uses  of  electricity  which  directly  or  indirectly  mean  a 
substantial  increased  output  for  the  Central  Station  have  been  in- 
cluded, and  thus  a  large  number  of  uses  of  electricity,  although  im- 
portant to  the  consumers,  are  eliminated,  since  they  do  not  require 
any    considerable    amount    of    energy. 

Even  with  this  restriction  there  are  so  many  uses  of  electricity 
not  otherwise  covered,  that  it  seemed  desirable  to  classify  the  vari- 
ous uses  and  processes  brought  to  the  attention  of  your  Committee 
.under  several  sub-headings,  which,  designate  the  character  of  the 
use  to  which  electricity  is  put  in  the  various  processes  shown  under 
each   sub-heading. 

In  order  to  facilitate  the  relative  importance  of  the  various  pin- 
cesses  to  the  electrical  industry,  it  also  seemed  desirable  that  some 
indication    be    given,    when    possible,    as    to    the    amount    <>f    power    in- 
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volved  in  each,  and  the  energy  consumption  per  unit  of  product,  and 
this  data  has,  therefore,  been  included.  The  tabulation  is  necessarily 
rather  inaccurate,  and  the  data  shown  is  only  inserted  for  compara- 
tive purposes  to  indicate  the  relations  between  the  various  processes 
and    the    electrical    industry. 

Tabulation  of  "Other  Uses  of  Electricity" 

Arc  Heating  Processes 

H.P.  in  use 

Energy  Consumption     in  Canada 

I  'roduct 

Calcium  Carbide 

Ferro    Silicon    

Ferro  Manganese 

Ferro  Titanium 

Ferro    Nickel     

Ferro  Molybdenum 

Ordinary   Steel    

Tool   Steels 

Tungsten 

Zinc 

Nitrogen    fixation 

Resistance  Heatii 

<  Calcining      Coal       (Carbon      elec 

trodes )    

<  rraphite 

(  Carborundum    

Bauxite    melting    (Chrystolon. 

alundum,   etc. )    

Spot  Welders 

Electrolytic  Processes 

Zinc 

*  Copper 

I  [ydrogen    

< )xygen  

( Chlorine 

( Caustic 


in    kilo\ 

vatt- 

hoi 

irs 

1916-1917 

1.2  to 

3    " 

1.6 

5 

per 

lb. 

75. 000 
80,000 

2.5    " 

4 

1,000 

2.4    " 

5 

" 

1,000 

5 

7 

" 

1.000 

3    " 

6 

" 

500 

0.3    " 

0.6 

" 

40,000 

().:.    '• 

0.8 

" 

•i.ooo 

3     " 

5 

•• 

0.7    " 

1.2 

5(1(1 

Noni 

directly 

g  Processes 

2.5  to 

4 

>er 

11). 

4,000 

:;,ooo 

2.000 

15,000 
1,000 

300 

1.5(H) 
1.500 


Combined  Electro-Thermic  and  Electrolytic  Processes 


Aluminum 
Magnesium 


10  to  20  per  lb. 

:.'<)   to   40   per   11). 

Commercial  Heating 

Monotype  Machines,  l  kw.  per  machine 

Chemical  Apparatus,  various 

Special   applications,   bake  oven,   industrial   baking,   and   d 

electric  furnace,  wood  pulp  grinding. 


40,000 

2,000 


2,000 
yini;. 
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From  the  foregoing  tabulation  it  appears  that  some  250,000 
horsepower  of  electrical  energy  is  today  being  used  in  Canada  for 
other  industrial  uses  than  those  which  we  commonly  see  and  hear 
about.  This  represents  a  rather  large  percentage  of  the  total  power 
generated  in  Canada,  and,  due  to  the  high  load  factor  at  which  this 
power  is  taken,  there  is  really  more  energy  taken  for  these  pur- 
poses  than   would   appear   at   first   sight. 

Arc  Heating  Processes 

By  far  the  largest  amount  of  power  used  for  any  of  the  processes 
shown  above,  is  consumed  for  arc  heating,  and  in  this  .-ub-division 
calcium  carbide  and  ferro  silicon  stand  in  the  front  rank.  The  use 
of  arc  heating  in  the  manufacture  of  steel  has.  however,  grown 
very  rapidly,  and  this  use  bids  fair  to  surpass  even  carbide  and  ferro 
silicon  in  its  energy  consumption  within  the  next  few  years.  For 
example,  ki  1915  there  was  less*  than  5,000  horsepower  used  for  steel 
manufacture  in  Canada,  whereas  today  nearly  40,000  horsepower  are 
so  used. 

Experiments  are  being  carried  out  at  many  points  dealing  with 
the  production  of  ferro  alloys  other  than  ferro  silicon,  and  it  is  quite 
probable  that  this  work  will  lead  to  results  requiring  considerably 
greater  amounts  of  power  than  is  being  taken  for  the  production  of 
these   alloys    today. 

One  of  the  arc  processes  which  have  shown  great  development 
during  the  last  year  has  been  the  treatment  of  zinc  ores,  and  pre- 
sent indications  are  that  this  process  will  be  of  some  magnitude  in 
the  near  future. 

Resistance  Heating 

Most  of  the  processes  in  which  heat  is  generated  by  the  passage 
of  electricity  through  the  materials  making  up  the  product,  do  not. 
require  large  amounts  of  energy  per  unit  of  product,  nor  do  any 
of  the  products  made  by  such  processes  compare  with  carbide  or 
ferro  silicon  on  the  tonnage  produced  per  year.  These  processes, 
therefore,  while  important  industrially,  are  relative1}-  unimportant  from 
the  power#  company  viewpoint.  It  should  be  noted,  however,  that 
these  processes,  which  are  mostly  used  for  the  manufacture  of  abrasive 
materials  and  electrodes,  have  been  well  developed  in  Canada,  and 
have  been  of  tremendous  value  in  the  production  of  munitions,  as 
abrasives  have  speeded  up  munition  production  to  a  remarkable  de- 
gree and  electrodes  have  permitted  the  production  of  ferro  silicon, 
which    is   essential    to    the   present-day    steel    manufacture. 

Electrolytic  Processes 
Processes  using  the  electric   current   for  plating  or   similar  work, 
without  using  the  current  for  heating,  do  not  in  general  require  large 
amounts   of   energy   per   unit   of   product,    and    thus    the    total    use   of 
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power  for  this  type  of  process  is  relative]}-  small,  and  will  remain  so 
until  the  tonnages  produced  become  very  large.  However,  the  use 
of  electricity  for  these  processes,  especially  the  production  of  electro- 
lytic copper  and  zinc,  is  rapidly  increasing,  and  in  the  near  future  much 
larger   amounts   of  power   in   the   aggregate  will   be   required. 

\  novel  use  for  this  type  of  process  has  been  the  manufacture 
of  chlorine  in  cotton  mills  and  paper  mills  for  direct  use  in  bleach- 
ing, rather  than  the  obtaining  of  bleaching  agents  by  the  use  of 
chlorine    carried    in    chlorinated    lime. 


Combined  Electrolytic  and  Electro-Thermic  Processes 
When  the  small  amount  of  energy  required  for  actually  plating  the 
metal  out  of  an  electrolytic  bath  is  increased  by  the  amount  of  energy 
required  to  keep  that  bath  molten  at  relatively  high  temperatures, 
the  energy  consumption  per  unit  of  product  is  very  much  increased 
over  the  theoretical  amount  required  for  plating  only.  There  are 
two  metals  produced  today  commercially  by  this  process,  aluminum 
and  magnesium,  and  the  amount  of  power  taken  for  this  purpose  is 
very   considerable. 

Commercial  Heating 

I  me  to  ease  of  temperature  control  and  freedom  from  attention, 
electricity  is  being  applied  today  in  many  processes  requiring  nice 
temperature  regulation,  or  where  relatively  small  amounts  of  heat 
are  required  in  inaccessible  places.  For  example,  the  lead  pots  of 
monotype  machines  are  now  heated  electrically,  with  the  result  that 
perfect  slugs  can  be  obtained  at  all  times  and  the  output  per  day 
from  such  machines  materially  increased.  Again,  certain  parts  of 
shoe-making  machinery  require  to  he  heated,  and  it  has  been  difficult 
in  the  past  to  provide  for  the  heating  of  these  machines  when  chang- 
ing from  steam  to  electric  power  in  shoe  factories.  With  the  appli- 
cation of  electric  heat  to  these  machines,  however,  this  difficulty 
ieen    removed. 

The    chemical    industries    are    rapidly    finding    uses    for    electric 

heating  in  those  re-actions  which  require  a  constant  temperature,  and 
the  input  of  a  fixed  amount  of  heat  to  the  materials  undergoing  re- 
action, and  this  use  of  electricity  will  certainly  in  the  future  be  a 
very  important  one. 

Regulators 

While  regulators  do  nut  in  themselves  consume  large  amounts 
1,1  power,  tin.  however,  when  applied  to  electric  furnaces,  pulp 
grinding  machinery  and  other  apparatus,  so  increase  the  load  factor 
that  the  energy  consumption  is  very  largely  increased.  Until  recently 
it   lias  been  quite  impossible  to  get   satisfactory  regulators  for  heavy 
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duty,    but    this   problem   now   seems    to    have    been    solved    and    regu- 
lators  are   available    for   handling   any   commercial    load. 

General 

The  above  tabulation  and  discussion  of  "Other  Uses  of  Elec- 
tricity" is  far  from  complete,  and  only  covers  those  particularly  large 
uses  of  energy  which  seemed  worthy  of  note,  and  they  are  set  forth 
above  in  order  that  they  may  serve  as  an  outline  for  discussion  at 
the  Convention,  when  more  accurate  and  complete  data  on  these  and 
other  processes   will   be   forthcoming. 

The  tremendous  advances  made  in  these  "Other  Uses  of  Elec- 
tricity" in  the  last  few  years,  would  seem  to  indicate  that  in  the 
future  by  far  the  greatest  portion  of  the  output  of  electricity  will  be 
used  for  the  types  of  processes  covered  in  this  portion  of  the  report. 

Respectfully  submitted, 

Charles    T.    Barnes.  H.    E.    Randall, 

W.  H.  Mclntyre,  Edmund  E.  Walker, 

Louis    W.    Pratt.  M.    C.    Oilman.    Chairman. 

The  President:  You  have  heard  this  very  valuable  report.  There 
is  almost  more  in  it  than  we  can  digest  in  a  minute.  Everybody 
ought  to  take  one  of  these  home.  It  is  almost  a  text  book.  I  think 
the  Committee  is  deserving  of  great  credit  for  the  large  amount  of 
work  they  have  covered.  They  have  had  numerous  meetings  and 
have  been  untiring  in  their  zeal  to  produce  a  report  that  would  be 
of  benefit  to  the  Association. 

The    matter    of    Illumination    and    Commercial    Report    and    Mr. 
Hyde's   remarks   thi>   morning  are   open   for   discussion.      I   hope   that 
you.  one  and  all.  will  take  advantage  of  the  opportunity,  as  th< 
no  subject  more  important  to  us. 

Mr.  Grier  takes  the  Chair. 

Mr.  Grier:  Will  you  permit,  as  I  have  been  asked  to  take  the 
Chair  for  a  while,  to  endorse  and  confirm  what  Mr.  McDougall  lias 
said,  and  1  trust  you  will  bear  in  mind  that  there  arc  these  three  in- 
teresting papers  to  consider  in  the  discussion  which  I  trust  now 
will   take   place   upon   them   all. 

Mr.  Dion:  Mr.  Chairman,  I  have  been  very  much  interested  in 
this  very  thorough  and  elaborate  report  that  has  just  been  read. 
It  is  probably,  I  think,  the  best  presentation  of  the  subject  that 
has  ever  been  made  before  this  Association,  and  the  members  of 
the  Committee  are  to  be  highly  commended  for  the  amount  ol  at- 
tention  they   have  given   to   the   subject. 
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In  connection  with  the  paper  on  Illumination,  which  I  do  not 
propose  to  discuss,  I  would  merely  remark  that  I  hope  it  will  be 
possible  for  the  Association  to  have  it  printed.  There  is  some  data 
that  has  been  given  to  us  which  I  would  like  to  refer  to  again,  and 
for  that  purpose  it  would  be  valuable  to  me,  and  to  other  members,  1 
have  no  doubt,   if  it   could  be  printed  and  distributed. 

There  is  only  one  other  point  in  connection  with  tin-  Report  of 
the  Committee  which  1  would  like  to  speak  on,  and  that  is  the  refer- 
ence to  electrical  vehicles.  I  have  fully  recognized  for  many  years 
the  great  importance  of  that  kind  of  load  to  a  central  station.  And 
with  the  object  of  securing  such  a  load  we  took  the  steps  that  are 
being  recommended  in  that  report.  That  is,  we  procured  some  electric 
trucks  in  order  to  demonstrate  their  efficiency  and  their  usefulness. 
We  spent  considerable  money  in  that  way,  and  I  am  not  at  all 
satisfied  with  the  results.  In  the  first  place,  notwithstanding  all 
that  lias  been  -aid  and  published  about  durability  of  batteries,  we 
found  in  practice  that,  with  the  average  driver — we  did  not  think 
ue  could  afford  to  keep  specially  expert  drivers — the  driver  used  the 
batteries  in  such  a  wax  or  other  conditions  came  in,  whatever  they 
were,  notwithstanding  the  expert  care  that  was  given  the  batteries 
in  tin  garage,  so  that  we  never  not  the  results  that  have  been  pub- 
lished and   generally   spoken  of.  and  the  battery   expense  proved   to 

be    very   high. 

Another   trouble   is   the   climate.      We   happen   to   be   in   a   region 

where   there   is   considerable    snow,   and    that,  applies   to   a   good    many 

mpanies  represented  licit'.     We  found  it  impossible  t « .  operate  our 

trucks  throughout  the  year.  By  the  way,  that  applies  to  gasoline 
trucks    a-    well    as    electric    trucks.       yVe    found    it    impossible,    except 

on    the    business    streets,    where    electric    railways    were    obliged    to 

remove  tin-  -now.  but  in  the  side  streets  the  accumulation  of  snow 
is    such    that   it    i-   impossible   t*.   operate   these   trucks.      It    dot.-,    not 

in  practicable  to  lay  away  all  your  trucks  and  start  horse  trans- 
portation in  the  winter  time  and  dispose  of  all  that  material  in  the 
spring  or  feed  those  horses  all  summer  while  they  are  doing  nothing. 
We  have  compromised  by  having  part  of  our  work  done  by  trucks 
and  pan  of  our  work  done  by  horses,  and  in  the  winter  time  we 
find   it    i-   possible   to   hire   horses  at  a  low- rate   owing    to   the   number 

trade-  where  horses  ate  not  needed  in  the  winter  time.  And  we 
have  managed  to  get  along  that  way  in  order  to  utilize  our  truck.-,  to 
the  best  advantage.  That  i-  the  difficulty  you  have  to  reckon  with 
in  many  part-  of  this  country.  And  that  is,  as  far  as  I  have  been  able 
to  see,  the  greatesi  obstacle  in  the  way  of  selling  these  truck.-  to  your 

pie.  They  saj  Why,  you  cannot  run  your  trucks  in  the  winter. 
There   it    i-.      You   have   got    to   confess   that.      And    that    is   one   reason 
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why  so  little  has  been  clone  in  this  country  in  the  way  of  obtaining  a 
vehicle  load. 

There  are  other  things  in  the  Report  which  could  be  discussed 
profitably,  but  it  is  such  a  big  document  that  I  would  like  to  digest  it 
for  a  few  days  before  saying  anything  more  about  it. 

The  Chairman:  I  hope  some  other  gentlemen  will  follow  Mr. 
Dion's  most  excellent  example  in  giving  us  this  account  of  the  diffi- 
culties they  have  had  in  reference  to  this  particular  point.  I  should 
like  all  you.  gentlemen,  to  bear  in  mind,  as  I  try  to  bear  in  mind 
myself  as  I  am  sitting  in  the  body  of  the  hall,  that  perhaps  the 
nicest  compliment  we  can  pay  to  any  reader  of  a  paper  is  to  take  part 
in  the  discussion  following  upon  it.  I  am  quite  sure  that  numbers  of 
you   have   thing-   which   you   would   like   to   utter. 

Mr.  Hopper,  New  Brunswick:  Mr.  Chairman  and  Gentlemen,  I 
did  not  expect  to  speak  on  the  different  papers  that  have  been  read. 
I  would  like  to  refer  to  what  Mr.  Dion  has  said  regarding  the 
electric  trucks.  1  had  a  very  regrettable  experience  with  elec- 
tric trucks.  I  bought  a  Waverley  1,000  pound  truck.  I  also 
bought  a  runabout  for  my  own  personal  use — it  cost  me  $3,600. 
We  had  them  three  years,  and  in  those  three  years  we  bought  three 
batteries,  both  for  the  truck  and  for  the  pleasure  car — at  least  I 
bought  two  for  the  pleasure  car  and  the  company  bought  three  for 
the  truck.  They  ran  three  years  on  hard  dirt  roads.  I  would  not 
recommend  anybody  to  buy  an  electric  truck  or  electric  pleasure 
car  fur  use  on  our  dirt  roads.  "Of  course,  we  down  east  have  not 
got  any  paved  streets.  When  it  was  sold,  the  gentleman  from  Xew 
York  who  was  handling  this  Waverly  car  told  me,  although  he 
would  not  put  it  into  the  guarantee,  that  we  could  get  60  miles.  I 
regrel  to  say  that  we  never  could  get  25  miles,  either  out  of  the 
truck  or  pleasure  car.  on  one  charge  of-  the  battery.  I  sold  the 
truck  for  $40  two  months  ago,  and  I  sold  my  runabout  for  $125. 
Anybody  who  buys  an  electric  truck  to  use  on  dirt  road-  is  of  ques- 
tionable   intelligence. 

Mr.  Davie-:  While  on  the  matter  of  electric  trucks,  it  might 
be  interesting  to  report  the  difference  in  running  upon  street-  cleaned 
by  the  Tramways  company  when  -now  is  on  the  ground  and  the  same 
streets  when  running  upon  summer  condition-.  We  gave  the  matter 
careful  attention  when  we  found  our  cars  would  not  run  in  winter— 
and  they  do  not  run  in  winter.  They  may  run  on  certain  occasions 
but  very  seldom  regularly.  We  found  it  took  four  time-  as  much  cur- 
rent   to    run    on     streets    with     the    -now    fairly    well    cleaned     by     the 

Tramway-  Company,  a-  it  did  to  run  upon  ordinary  asphalt  road. 
I  think  the  last  speaker  is  perfectly  correct  when  he  speaks  about  the 
mileage  he  gets  out  of  these  vehicles.     We  had  a  Bailey  car,  the  same 
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type  of  car  that  used  to  run  from  New  York  and  Albany  and  over  to 
Chicago  and  hack  on  one  half  of  a  charge.  In  fact,  it  would  do  about 
90  miles  on  road,  but  we  never  could  gfet  more  than  25  miles  out  of  it. 
There  i-  something  about  Canadian  roads  that  seem  to  mount  up  the 
kw.h.  We  might  as  well  confess  it.  In  Montreal  it  is  commercially 
impossible  to  sell  electric  trucks.  We  tried  them,  tried  them  from 
l.ooo  lhs.  to  .">  tons,  and  while  we  keep  them  on  the  road,  because  they 
are  too  big  an  investment  to  lie  idle,  on  the  other  hand  it  is  pretty 
hard  to  recommend  them.  And  until  hatteries  become  stronger  and 
cheaper  and  more  economical,  it  looks  as  though  the  electric  truck 
proposition  is  doomed  to  failure,  for  other  than  tlat.  well  paved  streets 
in    temperate    climates.  ■ 

From  time  to  time  there  are  salesmen  who  come  along  and  tell 
n-  that  we  are  neglecting  a  held  that  offers  splendid  possibilities. 
W  you  know.  Mr.  Edison  said  some  four  or  five  years  ago  at  a  New 
York  Convention  that  there  will  be  more  energy  sold  for  propelling 
vehicles  in  ten  years  than  there  was  for  everything  else  put  together. 
I  do  not  think  that  will  happen  in  Canada.  A  field  where  the  electric 
vehicle  does  work  out  splendidly  is  in  the  use  of  small  industrial 
trucks  m  factories.  We  are  getting  several  of  these  on  our  lines 
and  everybody  is  very  well  pleased  with  them.  Some  of  our  munition 
manufacturers  have  been  usiiiLi  them  very  successfully  for  moving 
shells    from    one   place   of   the   establishment    to   another. 

Not  a  single  electric  truck  company  that  has  come  into  Mont- 
real   hut    has    failed,   and   there   must    he   a   reason. 

I  would  like  to  discuss  the  Power  Sales  Report  li  is  a  very 
excellent  report;  covers  practically  every  field  of  work  'The  point 
ot  power  factor  i-  very  well  taken.  Nowadays,  with  industrial  loads, 
when  people  yet  the  motor  they  can.  not  the  motor  they  want,  coin- 
panic-  are  being  tilled  up  with  peak  loads  of  low  power  factor,  and 
every    effort    should    he   made   to   correct    this. 

Regarding  tin-  lighting  papers,  I  am  sorry  discussion  was  not 
carried  on  immediately  after  the  papers,  because  the  discussion  has 
gol    SO   diverse   now   that    I    don't   know   where   to   start. 

Mr    Grier:     I    should   like   to  say    not   only    to    Mr     Davies.   but  to 

all  others,  that  I  trust  that  you  will  not  forget  that  the  subject 
''ihiaced  not  only  this  last  matter  of  electric  practice,  hut  also 
and  primarily,  viewing  it  historically,  the  matter  of  illumination,  and 
ii  Mr  Davies  has  some  other  things  to  say  in  regard  to  illumination 
I  trust  that  In  will  say  them  even  though  there  are  these  other 
matt.  rs. 

Mr     Davies:     No   doubt    that    in    discussing    lighting    rates,    power 
anies  have  to  look   to  the  lighting  end  of  the  business  to  revive 
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itself,   have   got   to   get    mure   kw.h.   per   customer.      No   doubt   about 
this.      But    the    difficulty    is    that    the   central    station    is    not    in    touch 
with  the  people  that  put  in  the  fixtures.     The  average  illumination  of. 
a    house    is    absolutely    controlled    by    some    contractor    or    the    ideas 

ut  the  person  that  build-  or  buys  the  house.  A  salesman  cannot 
very  well  go  in  and  say:  "That  is  direct  lighting,  terrible  glare;  you 
are  going'  to  suffer  from  that;  you  should  put  in  one  of  our  $25.00 
indirect  fixtures  that  will  use  twice  as  much  kw.h.,  but  in  the  long 
run  your  eyesight  will  be  saved."  That  is  the  proposition  you  are 
up  against.  It  seems  to  us  the  education  necessary  is  the  education 
of  the  contractor,  and  our  big  lighting  fixture  people  must  be  gol 
in  line  to  quietly  put  the  soft  pedal  upon  direct  lighting  and  :2.">c 
sockets,  and  see  that  people  get  some  good  glassware,  semi-indirect 
at  least.  Mr.  Durgin.  of  the  Commonwealth  Edison  Company,  last 
year  prepared  a  most  beautiful  lecture  which  he  termed  "Lighting,  a 
by-product  or  a  buy  product?"  The  idea  was  that  we  should  try 
to  -ell  lighting  and  not  sell  kw.h.  for  lighting.  And  it  illustrated  in 
a  most  beautiful  manner  how  one  could  increase  the  kw.h.  and  at 
the  same  time  give  the  customer  the  value  for  it.  Showed  pictures 
of  a  poor  room  with  bright  lights.  One  could  imagine  the  lady  of 
:;.">  to  +0,  perhaps  just  beginning  to  show  signs  of  looking  at  her 
very  worst,  and  in  another  picture,  semi-indirect  light  which  would 
make  her  look  about  20.  These  things  tell  for  the  happiness  of  the 
home.  If  we  only  could  get  to  them  just  at  the  right  point  we 
could  without  doubt  educate  the  public  and  increase  our  lighting  sale-. 
A-  you  know,  Toronto  and  Ottawa  and  other  places  get  about  :.' 
to  :;  eents  kw.  for  lighting.  There  is  no  doubt  that  most  of  their 
business  is  served  at  a  loss.  If  people  obtain  prices  of  this  descrip- 
tion they  are  merely  robbing  the  power  companies.  They  do  not 
do  it  anywhere  else.  They  do  not  do  it  in  England.  You  could  not 
buy  there  a  kw.  for  lighting  for  :.' '_•  and  ::  cent-.  Go  down  into  the 
State-  and  you  find  the  average  prevailing  rate  there  about  s  to  10 
cents.  In  Canada  only  we  get  a  :2Lc  rate.  If  we  cannot  have  reason- 
able rates  for  the  time  being,  we  will  get  them  later  on  The  only 
thing,  therefore,  i-  \<>  educate  people  so  that  they  will  use  more  kw.h. 
per   kw.    connected. 

Mr.  Grier:  I  think  perhaps  it  may  be  interesting  at  this  stage  to 
make  two  remark-.  In  the  first  place,  I  nov  quite  appreciate  win 
Mr.  McDougall,  who  represent-  the  Toronto  Electric  Light,  wanted 
somebody  else  in  the  chair  whilst  such  observations  a-  those  ol  Mi. 
Davie-  were  being  made,  because  nnquestionably  il  is  important  to 
lighting  companies  in   Ontario.     And   secondly,    I    want   to  point   out 

iiou  evidently  illumination  has  improved  since  the  days  ol  \\  S. 
Gilbert  when,  collaborating  with  Sullivan.  Writing  of  a  lady  win. 
desired  a  youthful  effect  —  I   think  she  must    have  been   quite  well  on 
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in  years — he  said  that  "she  might  very  well  pass  for  43  in  the  dusk 
with  the  light  behind  her;"  whereas  now,  from  what  we  have  heard, 
with  the  glares  of  the  electric  light  she  might  pass  for  21  fh  a  beauti- 
fully  illuminated   room. 

As  to  electric  trucks,  we  must  bear  in  mind  that  so  far  all  argu- 
ments have  been  advanced  against  them.  If  there  is  anything  to  be 
said  in  their  favor  with  due  regard  to  our  climatic  conditions  in  the 
winter,  I  hope  it  will  be  said.  I  am  not  quite  so  lacking  in  hope  as 
some  of  the  speakers,  simply  because  I  am  very  much  impressed  with 
the  capacity  of  men  such  as  the  electric  men  I  see  before  me  when 
they  set  themselves  a  task.  Conceivably  later  on  they  will  be  of  use. 
Perhaps  some  are  of  the  view  that  already  they  are  of  service  in  the 
winter.  If  they  are,  we  shall  he  glad  to  hear  them.  Please  hear  in 
mind  that  the  subject  ranges  widely  now.  It  includes  at  least  this 
matter  <d  electric  trucks  and  that  very  interesting  subject  of  illum- 
ination,  which   we  heard  of  this  morning  and  also  this  afternoon. 

Mr.  Winters.  Bell  Telephone:  Not  being  an  electrical  man.  Inn 
in  another  line  of  business,  and  listening  to  the  paper  on  illumina- 
tion, and  the  necessity,  as  Mr.  Davies  says,  of  selling  more  kw.li.,  it 
would  seem  to  nie  that  this  Association  has  got  to  influence  the  archi- 
tects. He  talks  about  increasing  the  output  for  lighting  purposes.  You 
will  occupy  a  house  here  in  Montreal,  apparently  a  well-finished  house. 
everything  looks  outside  fairly  good,  you  go  in  and  find  if  you  want 
any  light  or  facilities  for  getting  light  you  have  to  spend  probably  $50 
to  $1(10  to  provide  outlets,  It  seems  to  me  that  the  architects  or  the 
men  that  build  the  houses  are  the  people  the  lighting  companies  have 
I  after,  as  also  the  sellers  of  the  equipment,  because  there  are 
many  fine  residences  in  Montreal  that  have  not  an  outlet  any  place 
in  the  house  either  to  attach  a  desk  lamp  or  anything  else  to.  It  i- 
lamentable,  It  seems  to  me  that  it  is  one  of  the  points  that  this  Asso 
ciation,  if  they  are  trying  to  improve  the  lighting  and  save  the  people's 
eyes,  should  at  leasl  do  a  little  missionary  work  in  having  the  people 
who  build  houses  supply  sufficient  outlets  so  that  tin-  customer  of  the 
lighting  company  who  may  he  supplying  the  kw.h.  could  at  least  utilize 
their  product.  I  think  that  is  a  very  important  point,  because  the 
great  hulk  of  your  business  I  suppose  in  electric  1  i u  1 1 1 i 1 1 ^  is  the  same 
as  ior  th,-  telephone  it  is  from  the  average  man,  not  from  the  tew 
millionaire-,  and  the  average  man  will  use  light  if  he  has  facilities.  I 
think  the  average  residence  is  badly  equipped  for  lighting  purposes. 

Mr.  Hyde:  Mr  Chairman  and  Gentlemen,  if  I  may  he  excused  for 
participating  in  the  discussion,  I  want  to  take  one  or  two  remarks 
which  have  been  made,  one  by  Mr.  C.ilman  and  one  by  Mr.  Davies, 
and  link  them  together,  Incidentally  it  is  mo.st  interesting  to  me  to 
see  that  lighting  conditions  are  to  he  improved,  as  indicated  by  Mr. 
Gilman,  because  I  think  greal  benefit  can  he  secured  through  Central 
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Station  Sales  Departments.  Mr.  Gilman  states  in  his  paper  the  fact 
that  lighting  loads  are  decreasing  in  percentage  when  compared  with 
the  percentage  of  the  total  load  represented  by  the  power  load,  and 
that  this  was  due  in  part  to' a  decrease  in  rates.  He  mentioned  par- 
ticularly that  it  was  also  due  to  the  higher  efficiency  at  which  in- 
candescent lamps  are  procurable  at  the  present  day,  compared  with 
lamp  efficiencie-  that  existed  some  time  ago.  Mr.  Davies  spoke  of 
indirect  lighting  and  referred  to  the  aesthetic  conditions  which  might 
be  obtained  if  that  method  of  lighting  service  is  employed.  Now. 
the  fact  of  the  matter  is  that  the  incandescent  lamp  and  the  aesthetic 
installation  is  the  combination  we  should  work  to  secure.  Referring 
to  original  installations  of  prismatic  glass  reflectors  with  their  glare, 
adopted  because  with  them  an  8  candle  power  lamp  did  the  work  of 
a  16  candle  power,  there'  was  an  excuse  for  the  prismatic  reflector. 
Today  you  have  no  such  excuse,  because  the  consumption  of  current 
is  so  small  in  units  that  are  now  employed  that  one  can  afford  to 
use  a  50-watt  tungsten  of  38  candle  power  instead  of  a  50-watt  car- 
bon of  16  candle  power.  If  the  men  of  the  industry  will  take  the 
idea  of  surrounding  homes  and  other  buildings  with  an  atmosphere 
of  charm,  there  will  be  a  chance  not  only  to  display  taste  in  con- 
formity with  each  one's  ideas  of  what  is  pleasing,  but  also  an  oppor- 
tunity of  employing  color  schemes  that  will  match  the  draperies 
and  .lend  a  decorative  as  well  as  an  architectural  interest  to  the  color 
schemes  in  the  home.  You  will  find  it  is  quite  possible  to  increase 
the  kw.h.  in  residences  simply  because  you  have  made  each  residence 
a  place  of  greater  charm,  which  is  something  that  can  be  sold  to  the 
woman   everjr   time,   if   not   to   the   man. 

There  is  another  little  side  light  on  this  situation  which  T  think 
i-  of  interest.  The  average  absorption  factor  of  materials  that  are 
used  "ii  walls  lias  more  to  do  with  the  actual  foot  candles  that  are 
obtained  for  illumination  than  the  light  sources  themselves.  For 
example,  if  a  room  with  a  very  light  paper  on  the  walls,  a  white 
ceiling  and  relatively  light  floor,  whether  covered  with  a  rug  or  not. 
has  its  colorings  darkened.  70  to  80  to  90  per  cent,  of  the  total  light, 
depending  on  the  color  chosen.  i,s  absorbed.  Now.  if  people  want 
a  dark  room,  say  in  Flemish,  or  desire  to  have  something  that  con- 
forms with  any  special  scheme  the  architect  has  embodied  in  his 
specifications  covering  interior  decoration  of  any  particular  environ- 
ment, one  can  be  absolutely  sure  that  with  plenty  of  incandescent 
lamp-  on  the  circuit  there  will  be  plenty  of  light,  notwithstanding 
the  dark  finish  with  its  high  absorption.  If  you  encourage  surround- 
ings of  this  kind  and  employ  sufficient  lamps,  you  will  have  greater 
kw.h.  consumption  as  a  result  of  providing  light  that  is  needed  in 
excess  of  that  which  has  been  absorbed. 

The   President:     I   think   each   locality   will  vary   in   regard   to  the 
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problem  of  using  isolated  plants  or  plant--  temporarily  not  used  in 
order  to  get  the  capacity  of  the  installed  machinery.  In  Toronto 
it  works  the  other  way.  There  is  a  greal  coal  scarcity  and  famine, 
and  the  result  is  that  all  the  isolated  plants  shut  down  and  want 
Central  Station  power.  That  may  not  be  a  war  condition;  the  war 
condition  arising  out  of  the  coal  scarcity  can  be  traced  to  the  war 
indirectly.  In  the  meantime  the  Toronto  Electric  Light  Company 
has  been  operating  it-  steam  plant,  which  was  formerly  held  as  a 
reserve  plant  in  case  of  break  down  of  transmission  lines.  We  have 
installed  a  capacity  of  approximately  36,000  h.p.  That  plant  has  been 
operating  continuously  with  varying  loads  from  the  first  of  June 
last.  Instead  of  being  a  reserve  plant,  it  is  on  load.  In  addition  there 
is  a  turbine  of  8,000  kw.,  installed  last  December.  The  Toronto 
Company,  having  generating  plant  at  Niagara  Falls,  has  taken 
Steps  to  deliver  every  kilowatt  that  it  is  possible  for  them  to 
rate.  The  resull  of  that  is  that  the  Government  of  Ontario 
have  accused  us  of  stealing  water  from  the  Niagara  River,  We  have 
interpreted  our  contract  there  in  a  way  that  i-  backed  up  by  expert 
opinion  VVe  took  these  opinions  before  we  committed  the  awful 
deed,  and  where  we  are  allowed  to  generate  f25,000  h.p.  at  Niagara 
we  have  been  getting  peaks  of  146,000  h.p.  We  did  not  make  any 
bones  about  it.  Our  charts  are  on  exhibition  and  inspectors  from 
the  Government  see  these  reports  continually,  but  Sir  Adam  Beck 
made  the  Startling  announcement  at  Toronto  that  he  had  caught  us 
stealing,  and  that  we  should  be  put  in  jail.  If  a  man  tapping  a  gas  " 
main  was  subject  to  arrest,  certainly  those  who  stole  the  people's 
power  should  be  committed  to  the  same  kind  of  confinement.  Now. 
that  was  done  owing  to  munition  loads,  owing  to  abnormal  condi- 
tions our  load  l-  50  per  cent,  higher  than  it  was  before  the  war.  And 
ii'  t  only  that,  but  factories,  especially  abrasive  Factories,  are  taking 
large  ldocks  of  off-peak  power,  the  only  kind  they  can  get,  and  every 
kilowatt  is  working.  That  is  in  spite  of  difficulties  of  getting  coal, 
$10  a  ton  in  Toronto  for  coal  normally  $4.50.  The  rates  have  not 
been    changed.       The    rates    for    power    in    Toronto    are    on    hydraulic 

Now,  it  the  war  had  nol  been  the  reason,  certainly  we  would 

-btamed   at    Wast    the   cost    of   that    power   generated    by    steam. 

And    I    am    sure    that    there    is    no    company    that    I    know    of    in    Canada 

thai    i-    not    using    every    kilowatt    that    is   demanded    of   it    for   war    pur- 

and  1  have  nol  heard  of  anybody  attempting  to  take  advantage 

ol    the   situation.      The   munition    load    is   not    a   permanent   load,    it    is    a 

temporary  load,  and  from  a  company's  standpoint,  if  you  were  to 
take  your  selfish  considerations  only,  you  would  probably  say:  No. 
you  cannot  do  it.  because  it  means  an  overload  on  our  plant;  it 
means  coal  at  $10.     It   means  perhaps  running  a  risk  of  our  regular 

customers    falling    down    in    their    service. 
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Mr.  Maclachlan:  I  would  like  to  revert  hack  to  the  illuminating 
end  of  it,  and  I  think  that  Central  Stations  could  do  a  ureal  deal 
in  increasing  their  loads  of  illumination  if  they  would  set  the  example. 
It  looks  very  fine  in  your  offices.  Your  offices  are  usually  well  lit. 
but  I  get  around  behind  boilers  of  Ontario  plants,  and.  to  say  the 
least,  a  great  improvement  could  be  carried  out.  Now,  if  good  illum- 
ination is  good  in  the  machine  shop  certainly  it  is  good  in  your 
own  power  plants.  And  it  would  be  a  great  advantage  to  you  to 
be  able  to  take  the  prospective  machine  customer  into  your  power 
plant  and  show  him  up-to-date  illumination.  I  am  looking  at  it  from 
the  safety  standpoint.  I  believe  that  good  illumination  would  cut  out 
a  great  percentage  of  your  Stumbling  accidents  and  a  number  of  othei 
types   of  accidents   from   the   plants. 

Xow.  in  connection  with  industrial  lighting,  1  would  like  to 
ask  Mr.  Harrison  what  has  been  the  latest  practice  in  the  use  of 
high  power  illuminants  in  foundries?  I  had  some  work  some  years 
ago  in  putting  in  a  layout  in  a  small  machine  shop,  and  1  was  talk- 
ing to  the  manager  the  other  day  after  they  had  been  using  it  for 
about  four  years  and  they  claim  an  hour  per  day  per  man  in  the 
foundry  as  a  saving  as  a  result  of  putting  in  these  illuminants.  Be- 
fore that  they  were  using  a  carbon  lamp,  helped  out  by  one  or  two 
arc  lamps,  but  mostly  used  a  direct  light  from  the  charge  from  the 
cupola. 

Those  are  just   one   or  two  points   I   would   like   to  bring   out. 

Mr.  McDougall,  Montreal:  Mr.  Davies  made  the  remark  that 
he  wanted  to  increase  the  kilowatt  hours  for  lighting.  Xow.  it  seems 
to  me  that  they  have  been  going  on  the  wrong  track,  that  is,  most 
of  the  power  companies  and  Central  Stations  have.  They  have  been 
leaving  it  to  contractor  and  manufacturer  to  do  all  the  educational 
work.  It  is  natural  that  manufacturer  or  contractor  should  try  to 
sell  a  particular  fixture.  There  is  a  biased  opinion  there  in  favor  of 
what  he  is  selling.  The  power  companies  are  not  interested  in  any 
particular  fixture-,  simply  the  type  of  illumination  that  should  be 
used  for  different  purposes.  To  increase  the  kilowatt  hours  for  light- 
ing you  have  to  increase  the  standard  of  illumination.  The  standard 
of  illumination  in  this  country  is  very  low.  There  is  not  one  per 
cent,  of  the  industrial  plants  that  are  working  with  anything  like 
the  efficiency  that  they  should  be  under  their  artificial  illumination. 
You  can  go  into  plants  and  find  a  system  of  illumination  that  was 
installed  15  year-  ago,  and  that  is  still  going.  They  simply  do  not 
change    because    they    do    not    know    any    better. 

As  an  example  of  working  the  illumination  from  the  Central 
Station  point  of  view  I  might  cite  a  small  town  I  am  interested  in. 
with  about  5,000  inhabitants.  A  year  or  two  ago  they  thought  that 
the   power  company   was   robbing    them    for   lighting.      We   preached 
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illumination,  showed  them  where  their  illumination  was  wrong.  We 
have  put  in  a  new  system  of  illumination  for  them  with  drop  re- 
flectors and  proper  distribution  of  light.  Their  bills  are  now  twice 
as  big,  their  output  is  a  great  deal  better  and  they  are  tickled  to 
death    to    pay    their   bills. 

Mr.  Ward  Harrison:  I  may  be  pardoned  for  speaking  again. 
There  is>  a  great  deal  in  that  statement  that  the  contractor  is  inter- 
ested in,  a  particular  thing  that  he  has  to  sell.  Now,  when  you  get  . 
down  to  it,  the  fixture  dealer,  to-day  is  the  man  who  makes  largely 
or  assembles  the  metal  parts.  And  frankly  he  is  interested  in  selling 
them.  The  glassware  he  buys  and  sells  again,  and  in  many  cases 
on  small  margin.  And  the  average  fixture  dealer  in  the  States, 
and  I  guess  in  this  country,  is  opposed  to  semi-indirect  lighting  be- 
cause even  these  fixtures  here,  which  convey  an  appearance  of  rich- 
ness, and  all  that,  consist  of  a  dollar  or  two  worth  of  metal,  and 
mostly   glass. 

In  regard  to  the  remark  of  increasing  the  standard  of  illum- 
ination as  a  load  builder.  The  two  things  are  right  together.  Semi- 
indirect  lighting  is  a  load  builder.  If  you  put  up  a  bare  lamp  in 
this  room  you  won't  stand  for  half  the  intensity  of  light  that  you 
will  have  if  you  have  a  nice  soft  light  like  this.  You  can  take  those 
shades  down  and  leave  out  two  and  you  would  say  the  room  was 
too  bright  because  your  eye  catches  the  brightness  of  the  globe,  and 
when  you  have  soft  light  you  want  enough  of  it.  So  if  you  cultivate 
the  semi-indirect  fixtures  you  would  sell  twice  as  much  energy,  be- 
cause  the  efficiency  of  the  system  is  about  half.  You  sell  about 
half  as  much  more  because  people  with  soft  lighting  burn  and  want 
to  take  about  twice  as  much  of  it. 

With  regard  to  the  industrial  problem,  it  is  plain  that  good 
lighting  in  the  factories  is  of  advantage  as  a  load  builder,  not  only 
in  itself,  bul  for  the  fact  that  it  makes  it  profitable  to  run  a  plant 
during  hours  when  now  with  poor  lighting  they  feel  they  cannot 
afford  to  run  on  account  of  low  production  and  on  account  of  the 
spoiling.  In  other  words,  good  lighting  in  the  plant  makes 
it  possible  to  keep  motors  going  six  or  eight  hours  more 
than  when  you  have  poor  lighting.  When  you  get  down 
to  tin  fundamental  reason  that  industrial  plants  run  in  the  day  time 
or  in  the  Iigh4  hours  and  not  the  dark  hours,  it  is  because  we  have  been 
accustomed  to  think  it  is  the  only  time  we  can  work.  Amusements 
take  up  the  evening  because  they  think  that  is  the  only  time  they 
could  not  work  efficiently.  If  you  had  as  good  light  from  7  o'clock 
to  11  o'clock  at  nighl  as  you  had  from  ;  in  the  morning  to  3  or  4 
m  the  afternoon,  there  is  not  any  reason  why  in  a  great  many  plants 
two    shifts    could    not    be    operated,    because    they    would    have    their 
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leisure  time  in  the  middle  of  the  day  when   they   could  use  it  to  ad- 
vantage   out-doors. 

Mr.  Johnson.  Montreal:  I  believe  you  should  start  at  the  very 
beginning  of  the  trouble,  which  is  the  architects,  or  rather  the  con- 
tractors who  draw  their  own  plans  and  specification.-.  Most  of  the 
trouble  is  due  to  the  fact  that  the  smaller  architect  or  contractor  does 
not  appreciate  the  importance  of  the  electric  wiring-  and   fixtures. 

It  is  very  hard  for  any  one  except  an  illuminating  engineer  to 
convince  an  architect  what  is  required,  and  that  brings  up  the  ques- 
tion of  whether  the  present  lighting  rates  will  permit  most  com- 
panies   to    engage    such    illuminating    specialists. 

The  work  is  very  slow  and  it  often  takes  many  months  before 
you   can   see   what   has   been   accomplished. 

Mr.  Grier:  I  should  like  to  say  a  word  with  regard  to  this 
point,  which  is  perhaps  of  pretty  considerable  interest.  Amongst 
the  activities  with  which  I  have  occupied  myself  in  recent  years  has 
been  that  of  acting  as  counsel  for  the  Ontario  Association  of  Archi- 
tects. Whilst  they  have  not  charged  me  to  say  this,  I  feel  that  I 
am  in  a  position  to  say  it  with  full  authority,  namely,  that  they 
would  welcome  at  any  time  an  address  made  to  them  by  any  repre- 
sentative of  any  electrical  interest  devoted  to  the  very  practical  point 
of  so  devising  dwelling  houses  and  other  buildings  that  the  most 
efficient  lighting  could  be  installed.  I  now  venture  to  assume  the 
position  of  inviting  such  an  address  in  the  future  at  a  time  which 
will  be  most  convenient  to  those  interested:  ah  address  to  be  de- 
livered by  a  representative  of  electrical  interests  to  the  Ontario  As- 
sociation of  Architects  upon  the  very  practical  point  of  having  in- 
stalled  the  best  possible  lighting  system. 

Mr.  Dunlop:  It  strikes  me  that  while  considerable  increase  in 
the  lighting  load  can  be  made  by  better  methods  of  illumination  and 
indirect  lighting,  that  the  most  promising  field  we  have  to-day  i- 
electrical  appliances;  that  is,  heaters  and  toasters,  etc.  Under  On- 
tario rules,  and  I  think  it  is  the  Underwriters  as  well,  the  lar.^e-t 
circuit  you  can  run  in  a  residence  is  6  amperes,  and  most  of  the 
best  current  consuming  devices  take  about  f>00  watt-.  There  are 
some  very  good  appliances  taking  over  600  watts,  and  you  cannot 
put  them  in  on  any  circuit  in  the  house.  It  seems  to  me  that  some- 
thing along  the  line  of  making  provision  for  heavier  circuits  in  the 
wiring  of  residences  would  be  of  very  great  assistance  to  lighting 
companies.  You  take  any  of  the  best  consuming  devices,  toa- 
etc.,  600  watts,  and  you  have  a  few  lights  loaded  on  the  same  cir- 
cuit, the  fuse  blows  and  there  is  dissatisfaction  all  around.  It  seems 
to  me  if  the  Underwriters  would  allow  of  10  ampere  circuit-  being 
wired  into  houses,  it  would  be  of  very  great  benefit  to  the  electrical 
companies   in  promoting  an  increase  of  the   lighting   load. 
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The  President:  I  understand  that  the  restriction — I  may  lie 
wrong — I  understand  that  the  restriction  applies  to  an  ordinary  lamp 
socket,  ordinary  house  wire.  I  do  not  understand  there  is  any  ob- 
jection to  wiring  your  houses  with  heavier  circuits,  but  limited  to 
ordinary  lamp  socket,  about  500  watts,  about  the  heaviest  load  they  will 
allow.  That  is  a  subject  that  could  also  be  verj  well  taken  up  with 
the  architects  at  the  meeting  proposed  by  Mr.  Grier,  as  to  wiring 
for  dining-rooms  and  other  places  where  appliances  could  be  used;  it 
should  be  ambraced  at  the  same  time  as  the  illumination  subject 
with  the  architects.  After  all,  is  not  the  fault  entirely  with  the 
Central  Station  Companies  themselves?  How  many  Central  Sta- 
tions in  Canada  have  a  man  competent  to  talk  illumination?  Is  there 
an  expert  in  every  company  who  can  go  to  an  architect  or  go  to  a 
customer  and  tell  him  the  proper  methods  of  illumination.  I  do 
not  believe  that  there  are  five  per  cent,  of  the  companies  who  have 
a  competent  man  to  do  that  work.  Now,  if  one  salesman  out  of 
each  company  was  selected  and  made  competent  along  these  lines 
and  the  company  advertised  that  that  man's  services  were  available 
for  use  either  to  the  architects,  contractors  or  to  individuals,  factory 
owners  or  others,  that  the  field  would  open  up  fairly  readily.  The 
National  Electric  Lighl  Association  have  published  a  very  useful 
book,  a  -mall  pamphlet  on  the  wiring  of  buildings  and  wiring  of  old 
houses,  etc.  The  book  is  obtainable  from  the  N.  E.  L,  A.  offii 
Xew  York,  and  could  be  used  by  our  member  companies  either  to 
circularize  their  customers  with  or  for  the  purpose  of  educating  the 
contractors.      It    shows,   amongst    other   things,    if    1    remember 

rectly,  the  use  of  outlets  and  where  they  should  be  put  in  new  house 
or  old  house;  how  simple  it  is  to  wire  an  old  house.  And  with  the 
wiring  man  properly  in  touch  and  co-operating  with  the  Central 
Stations  it  is  to  their  benefit  to  put  in  all  the  QUtlets  they  can  get 
tin-  customer  to  pay  lor.  And  1  feel  that  the  Central  Stations  are 
really  at  the  bottom  of  the  thing,  and  are  to  blame  for  not  giving 
more  attention  to  the  question  of  illumination  in  educating  their. sales- 
men to  talk  intelligently  and  give  proper  advice  to  the  customer 
I  feel  that  is  a  very  important  matter,  and  thai  we  as  Central  Station 
men  owe  it  to  our  customers  to  give  as  much  trouble  and  pains  and 
time  to  studying  this  illumination  question  and  equipping  our  sales- 
men   as   we   .1..   about    the   distribution   of   power   in    factories,   use  of 

motors,    ete.       When    you    consider    that     the    average     investment     per 

house  m  a  service  alom  is  probably  between  $•">  and  $10,  and  when 
von  consider  possibly  your  connected  load  at  a  residence  averages 
halt  a  kilowatt  and  that  your  connected  load  on  residences  per  kw. 
i-  very  much  higher  than  the  investment  required  for  a  power  load,  it 
shows  the  neces  itj  of  developing  the  residential  revenue  in  order  to 
properly    carry    that    investment.       \nd    I    feel    that    there    is    no    subject 
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that  should  he  given  more  attention  by  the  Central  Station  men 
than   this    residential    load    of    various    kinds. 

I  am  glad  to  see  that  you  have  taken  this  thing  seriously,  and 
a  great  many  suggestions  have  been  offered  that  will  be  of  benefit. 
I  am  sure.  We  must  not  go  away  and  forget  them.  It  is  for  our 
own  benefit  that  we  come  here,  and  if  we  do  not  take  advantage 
of  the  thoughts  of  the  various  members  we  are  neglecting  our  duty. 

Now,  if  there  is  any  further  discussion  I  would  like  to  hear  it 
Btfore'  proceeding  further,  so  as  not  to  overlook  it.  1  wish  to  an- 
nounce that  the  Local  Section,  the  Montreal  Section  of  the  X.E.L.A. 
have  very  kindly  invited  all  delegates  to  a  dinner  tonight  in  the 
Grill  Room  downstairs  at  7.30  p.m.  Admission  will  be  by  ticket,  and 
the  members  are  requested  to  get  their  tickets  at  the  desk  before 
leaving. 

Mr.  Randall:  In  this  regard  I  would  like  to  tell  in  a  few  words 
about  the  installation  of  electricity  in  a  group  of  44  houses  at  Shawini- 
gan  Falls.  It  is  a  practical  try-out  of  household  load.  There  were 
44  houses  built  there  the  last  summer  in  a  community.  The  whole 
thing  was  based,  the  electric  load,  on  a  very  heavy  consumption 
of  electricity — including  all  the  ordinary  household  appliances,  and 
also  hot  air  heaters  for  the  spring  and  fall — which  are  essential  in 
this  country.  The  whole  scheme  was  worked  out  carefully,  using 
underground  services  with  steel  buried  armoured  cable,  about  a  foot 
in  the  ground,  and  served  from  transformers  in  vaults.  The  installa- 
tion provides  (5  lew.  for  each  house.  The  houses  are  now  equipped  with 
stoves  and  electric  water  heaters,  and  thus  will  not  only'  demonstrate 
to  the  community  the  usefulness  of  these  things  but  at  the  same  time 
will  give  the  company  a  large  amount  of  valuable  information  for 
future  reference.  It  will  be  very  interesting  to  watch  the  operation  of 
this  installation  because  it  gives  one  of  the  best  means  of  answering 
the  question  what  is  the  diversity  factor  of  the  electric  range  load. 
We   have   44   on   one  circuit;   we  should  be  able  to  determine   this. 

Mr.  Smith.  Perth:  Before  this  very  interesting  discussion  is 
brought  to  a  close,  there  is  one  thing  1  would  like  to  ask.  In  Mr. 
Oilman's  paper  on  page  •">  it  speaks  of  water-heater.  I  would  like  to 
ask  what  experience  members  have  had  of  the  different  types  of 
heater.  There  is  one  insert  heater  which  is  being  advertised  very 
extensively  at  the  present  time,  made  in  Seattle.  There  are  other 
circulation  heaters.  The  insert  type,  1  understand,  consumes  about 
500  watts.  The  circulation  types  run  as  high  as  2  kvv.,  or  500  watt-  ami 
2.000  watts.  1  would  like  to  know  if  any  members  have  had  ex- 
perience with  tile  different  types.  It  seems  to  nie  water  b< 
a    very   desirable   class   of   off  peak    busim 

There  is  another  question,  I  note  by  the  daily  papers  that  the 
Dominion   Government   are  bringing   in   this  daylight   savin-    -heme 
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in  Canada,  to  be  introduced  very  shortly.  What  is  the  opinion  of 
the  members  as  to  the  effect  it  will  have  on  the  sale  of  electricity 
for  lighting?  Personally,  I  do  not  think  it  is  going  to  make  very 
much  difference  one  way  or  the  other,  but  we  read  of  the  great  sav- 
ing that  has  been  made  in  England  and  several  other  countries 
where  it  has  been  adopted. 

Mr.  Randall:  I  think  1  could  answer  the  first  question  in  regard 
to  the  insert  heaters,  but  there  is  another  thing  about  which  a  great 
deal  of  uncertainty  exists  and  which  you  may  very  well  bear  ,in 
mind,  and  that  is,  that  a  kw.h.  in  a  heating  device  means  about 
T5.400  B.t.u.,  no  matter  whether  in  a  circulation  water  heater  or  any- 
thing else.  The  amount  of  water  heated  depends  on  how  many 
kw.hrs.  you  can  put  in,  and  any  water  heating  device  on  the  market 
has  an  efficiency  well  over  90  per  cent.  The  net  result  comes  down 
to  how  effective  your  circulation  system  is,  and  second,  is  how 
many  kw.hrs.  you  put  into  a  certain  amount  of  water. 

The  points  between  insert  and  circulation  heaters — if  you  have  an 
insert  heater  you  have  got  to  heat  the  entire  body  of  water  in  the 
tank.  That  is,  it  is  quite  impossible  to  turn  on  the  heater  and  at  the 
end  of  an  hour  or  two  get  any  hot  water,  because  the  entire  water 
would  be  at  the  same  temperature.  If  you  have  a  circulation  water 
heater  properly  connected  at  the  end  of  one  or  two  hours  you  will 
be  able  to  gel  a  few  inches  of  hot  water  off  the  top  of  the  tank,  and 
in  many  cases  this  will  eliminate  a  great  deal  of  fault-finding  with  the 
electric  water  heater.  The  main  trouble  people  find  with  the  electric 
water  heater  is  that  it  is  slow.  It  has  to  be  slow  if  we  can  sell 
electricity  cheap  enough  to  compete  with  other  means  of  heating 
water.  That  is,  we  have  to  use  it  at  a  high  load  factor.  And  for 
thai  reason  alone — from  people's  viewpoint — the  circulation  water 
heater,  allowing  a  small  quantity  of  water  to  be  obtained  after  a 
short  period,  offers  advantages  over  the  insert  type,  although  the 
cost   of  hot  water   is   the   same   in   both   cases. 

Mr.  McDougall,  Montreal:  In  regard  to  this  water  heating, 
Mr.  Randall  covered  the  subject  but  he  did  not  talk  about  radiation 
from  the  water  tank.  Now,  a  great  many  of  those  heaters  are  thrown 
out  as  failures  because  they  do  not  lag  their  tanks  sufficiently.  Radi- 
atiotl  from  the  tank  is  almosl  as  greal  as  the  heat  input  from  the 
heater,  and  to  gel  one  of  those  things  to  work  satisfactorily  thev 
have  to  be  very  carefully  lagged.  All  the  pipe  has  to  be  carefully 
I  and  the  boiler  a  good  thick  covering  over  it  to  keep  the 
heat    in,    otherwise    it    takes    about    two    days    to   get    one   hot. 

Mr.  Dusenberry:  There  is  a  report  there  from  the  N.E.L.A. 
papers  that  I  do  not  think  everybody  has  heard  on  that  very  sub- 
ject  regarding   radiation  loss  from  water  heaters  when   the  tanks  are 
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unlined.     If  you  don't  mind   1   will  just  read  this  part  from  it. 
(Reads). 

The  President:  Arc  there  any  other  gentlemen  present  who 
would    like   to   prophecy   about    the    effect   of   daylight    saving? 

Mr.  Barnes.  London:  We  had  an  experience  of  that  in  London 
last  summer.  They  tried  it  out;  it  was  not  a  success  and  they  cut 
it  out.  During  that  time  there  has  been  a  careful  noting  of  the  effect 
— our  company  and  the  Hydro— and  there  was  12  per  cent,  com- 
mercial  loss   to   our   lighting. 

Mr.  Davits:  The  fact  is  that  we  do  light  our  offices  pretty  well 
but  I  think  that  the  average  lighting  condition  of  the  households 
of  the  employees  is  about  similar  to  the  shoemaker's  boots,  about 
the  worst  you  can  find.  And  so  one  greets  with  approval  an  inno- 
vation recently  brought  in  by  one  of  our  member  companies,  in  a 
small  way.  but  we  hope  it  will  lead  to  a  larger.  In  order  to  demon- 
strate and  give  first-hand  information  to  the  salesmen,  one  of  our 
companies  has  given  some  of  its  salesmen  an  electric  stove.  The 
idea  is.  go  ahead  afid  use  them  and  know  how  to  talk  about  them 
properly.  It  seems  to  me  that  it  is  a  very  fine  idea.  And  in  the 
matter  of  lighting.  I  do  think  that  the  Central  Station  should  endeavor 
to  get  the  houses  of  their  employees  well  lighted;  perhaps  take  a 
hand  in  it  and  help  them  out.  Because,  after  all  is  said  and  done, 
you  can  only  start  at  home,  and  if  employees  of  power  companies 
have    well-lighted   homes    their   friends   would   soon    follow   suit. 

I  notice  there  is  no  discussion  about  electric  ranges.  It  seems 
to  me  we  should  have  a  few  words  from  those  who  use  electric  ranges. 

The  President:  Can  anybody  give  us  any  information  about 
using    electric    ranges    from    personal  ^experience? 

Mr.  Gilman:  May  1  say  a  word?  I  have  had  an  electric  range 
in  my  residence  now  for  approximately  three  years,  and  in  that 
period  very  few  elements  have  had  to  be  replaced.  The  cost  of  electric 
cooking  for  our  family,  which  consists  of  six — four  adults  and  two 
children — averages   less   than   $2.50  per   month. 

The  results  from  the  use  of  the  stove,  in  our  case,  have  been 
all  that  could  be  desired.  The  stove  was  delivered  to  our  home  on 
a  Friday  and  placed  in  the  hands  of  our  maid,  whom  I  believe  had 
never  heard  of  an  electric  range  until  she  saw  it  in  our  kitchen. 
On'  Sunday  following  we  had  a  few  extra  people  to  dinner,  with  a 
somewhat  larger  meal  than  would  have  been  the  case  were  only  the 
family  present,  and  everything  came  on  to  the  table  in  proper  con 
dition.  In  this  connection  I  would  advise  that  the  maid  is  a  good 
cook,  but   I   feel  that  the  greatest  credit  is  due  to  the  stove  itself. 

Vs  to  the  effect  of  range  load  on  Central  Station  lines  I  would 
like  to  point  out  our  operating  conditions  in  and  around  Toronto, 
particularly    out    on    our    Kingston    Road    extension.     To    those    not 
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familiar  with  Toronto.  I  would  advise  that  Kingston  Road  leads 
out  from  the  eastern  section  of  our  city,  and  is  not  served  by  gas. 
We  have  a  single  phase,  2300  volt  line  running  along  Kingston  Road 
about  9  miles  out  to  West  Hill.  The  available  business  along  Kings- 
ton Road  consists  in  summer  cottages  as  well  as  the  larger  type  of 
year-round  residences.  We  serve  practically  everybody  that  can 
be  possibly  reached  from  our  line,  and  during  the  last  3]/2  or  4  years 
we  have  put  on  between  50  and  100  ranges,  without  finding  it  neces- 
sary to  increase  our  primary  circuits  at  all.  It  has  been  neces- 
sary, however,  to  install  longer  stretches  of  our  secondary  line,  and 
in  some  cases  to  install  larger  pole  transformers,  and  to  also  bank 
certain  transformers.  However,  the  individual  investment  per  cus- 
tomer  for  electric   ranges  has  been   very   low. 

Mr.  McDonagh.  Quebec:  I  think  1  can  claim  to  be  one  of  the 
pioneers  in  electric  cooking.  I  started  using  it  in  1908  and  I  used 
it  continuously  for  several  years.  But  at  that  time  I  was  not 'obliged 
t<>  pay  f"i-  it.  so  that  I  cannot  tell  what  it  cost  to  us.  However.  I 
installed  an  electric  range  in  my  own  house  in  Quebec  last  Novem- 
ber; that  is,  a  proper  electric  range.  I  may  say  that  the  first  ap- 
paratus I  had  for  cooking  at  home  was  the  old  General  Electric 
cabinet  where  each  article  was  separate,  separate  oven,  separate 
broiler,  etc.  Now  I  have  a  proper  range  at  home  and  I  can  tell 
you  something  about  the  cost.  An  estimate  for  a  family  can  be 
pretty  accurately  made.  Average  family  will  consume  about  one 
kw.hr.  per  day  for  each  person:  That  worked  out  very  accurately 
in  my  own  case.  Family  of  five  we  used  about  5  kw.hrs.  per  day. 
and  to  bake  we  u"t  that  at  about  one  cent  per  kw.hr.  We  also  have 
in  addition  fiat  rate  charge  on  the  stove.  We  started  first  year 
under  poor  conditions,  late  in  the  season,  and  put  out  about  30  ranges. 
So  tar  this  season  we  have  put  out  about  7.".  and  we  have  excellent 
prospects  of  putting  out  about  at  least  50  more.  On  all  ranges 
that  have  been  put  out  none  have  been  taken  out  with  the  exception 
ot  two  that  we  took  back  because  the  customers  were  leaving  town 
and  we  did  not  want  to  have  them  saddled  with  the  ranges.  It  has 
been  an  absolute  success  in  Quebec;  all  customers  satisfied  with  their 
rang*  - 

The    President:     I   think   Mr.  Gilman  will  bear  me  out.  in  Toront  i 
we   have    s,,ld   approximately   200   ranges   a   year   in    the   last   2l/2   years. 

M  '"•    Gihnan:      That    is    conservative;    put    it    about    750    in    the   last 

•-"  ■  ye; 

The    President:     I    know    of  only   one   range   that   came   back,   and 
thai    range    was    be<  ■     husband    bought    it    without    consulting 

the  wife.  They  have  given  satisfaction  in  Toronto  for  more  than 
one  reason,  but  to  my  mind  the  principal  reason  outside  of  the  rate 
ts  the  fact  thai  we  do  not  consider  the  stove  sold  when  it  goes  out 
"'    'he    shop.      Vou    have    got    to    educate     the    people    to    proper /jse 
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of   the   range.     You  have   got   to   acknowledge   that   it   takes   a    little 

more  time  to  boil  water,  have  got  to  acknowledge  they  have  to  heat 
the   element   up    first,   which    involves   an    element    of   time. 

I  remember  when*  I  put  my  range  in;  we  had  it  I  suppose  about 
ten  days,  and  they  brought  a  roast  of  beef  on  the  table  on  Sunday. 
and  1  said  to  my  wife  you  have  changed  your  butcher,  and  she  said. 
"No,  just  the  same  as  usual."  "Well.*'  I  said,  *'l  believe  this  is  the 
first  roast  we  have  had  cooked  with  the  electric  range."  and  she 
asked  the  maid,  and  the  maid  said.  "Yes,  this  is  the  first  roast  of 
beef  that  we  had  cooked  with  the  electric  range."  It  was  just  as 
different  as  if  it  had  been  very  much  superior  meat.  I  do  not  think 
that  anybody  that  has  used  the  electric  range,  barring  the  question 
of  rates,  as  I  say,  would  ever  willingly  go  back  to  any  other  method 
of  cooking.  That  is  just  my  personal  testimony  to  the  electric  cook- 
ing from  a  user's  standpoint.  The  only  trouble  that  we  have  had 
that  I  know  of  is  that  we  sell  an  electric  range  and  immediate!} 
the  man  next  door  and  the  man  on  the  other  side  of  the  house  want 
one  too,  and  it  means  perhaps  moving  transformers  or  something  of 
that  kind,  because  it  bunches  the  load  to  a  certain  extent.  But  the 
very  fact  of  selling  a  range  makes  an  agent  for  a  future  sale.  An  1 
with  rates  on  a  graded  basis  so  that  normally  the  range  load  does 
not  come  on  the  high  rate,  the  rates  can  compete  with  gas  almost  a1 
any  price.  Gas  in  Toronto  has  been  selling  until  recently  at  70c 
a  thousand  feet,  and  considered  a  very  low  price.  But  we  have  no 
difficulty  in  selling  electric  ranges,  and  when  we  sell  them  they 
stay   put. 

Mr.   Milliken:    Ranges  on  5c   rate  are  not   very   easily    sold.     We 

have  had  some  experience  with  ranges  in  hospitals.  We  have  four 
hospitals  which  use  nothing  else  but  electric  cooking.  \nd  one  or 
two  points  came  up  that  I  think  would  be  of  interest.  We  did  not 
anticipate  much  trouble  when  we  put  this  equipment  in.  We  thought 
an  hospital  staff  would  be  semi-intelligent  anyway.  The  first  month 
in  everj'  hospital  that  the  ranges  were  in  the  Hospital  Committee 
got  rather  aghast  at  the  size  of  their  bills,  and  we  followed  them  up 
very  closely,  and  we  found  that  despite  the  fact  that  you  give  them  a 
little  book  such  as  the  best  range  manufacturers  turn  OUt,  they  would 
not  follow  such  instructions.  The  nurse  would  come  down  to  the 
cooking  room  or  kitchen  and  she  would  wish  to  heat,  perhaps, 
water  in  an  emergency  late  in  the  night;  she  would  turn  on  the 
(lenient  away  up  to  third  heat  and  let  it  go  to  heat  a  -mall  cup  of 
water.  We  got  around  that  finally  by  recommending  t<>  them  that 
they  just  put  in  a  small  heater  alongside  the  range  The  result  is 
that  they  have  cut  their  bills,  for  emergency  use  anyway,  away  down 
But  in  spite  of  the  fact  that  the  little  red  book  bung  up  in  iron; 
of    them,    it    is    quite    difficult    to    educate    them    to    use    it  'properly. 
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would    imagine    it    must    be    difficult    to    get    a    housemaid    to    use    it 
properly. 

Mr.  Barnes,  London:  In  the  city  of  London,  taking  the  two 
companies,  3^  per  cent,  of  the  electric  lighting'  customers  are  using 
electric  ranges — as  high  as  any  place  in  Canada.  320  ranges  were 
installed  in  the  last  two  years  in  London.  The  average  cost  of  a 
family  of  four  is  $1.65  per  month,  at  one  cent  a  kw.  The  only  range 
we  have  had  returned — this  man  got  up  at  the  middle  of  the  night 
with  severe  pains,  cramps,  and  went  down  to  the  kitchen  ti 
some  hot  water  in  a  hurry.  He  said  that  he  stood  there,  it  took 
o  minutes  to  heat  the  water  and  he  figured  out  it  was  five  hours  judg- 
ing  from   the   pain   he   was   suffering. 

The  President:  Well,  gentlemen,  if  there  is  no  further  discus- 
sion I  will  declare  the  meeting  adjourned  to  meet  tomorrow  morn- 
ing at   10.15  a.m. 


Friday,  June  8th,  1917 

On   resuming  at  10.30  a.m. 

The  President:  We  will  commence  our  proceedings  this  morn- 
ing, and  before  calling  on  the  first  speaker,  according  to  our  custom 
the  I 'resident  nominates  a  Nominating  Committee,  who  will  bring  in 
nominations  for  the  officers  for  the  ensuing  year,  merely  as  nomina- 
tions, which  are  subject  to  amendment  by  the  meeting  thi>  afternoon. 
I  nominate  Mr.  Woodyatt,  Southern  Canada  Power  Company,  Mr. 
Dion,  of  Ottawa,  Mr.  Davies,  of  the  Montreal  Light,  Heat  &  Power 
Company,  Mr.  Randall,  of  the  Shawinigah  Company,  and  Mr.  Dunlop, 
of  Pembroke1.  These  gentlement.  with  Mr.  Dion  as  Chairman,  will 
bring   in    their   report    this    afternoon. 

The  first  number  on  the  programme  this  morning  is  a  talk  on 
tin-  Education  of  Salesmen  Committee,  Mr.  Maclntyre  and  Mr.  Haskell. 

Mr.  Haskell:  Mr.  Chairman,  men  of  the  electrical  industry,  I 
notice  that  on  the  programme  my  committee  is  called  Education  of 
Salesmen  Committee — but  that  lias  recently  been  changed  to  Educa- 
tion Committee,  giving  it  a  wider  scope  and  not  restricting  it  to  the 
education  of  salesmen.  The  Canadian  representatives  on  that  Com- 
mittee  arc  Mr.  Maclntyre.  of  Ottawa,  and  myself.  F  am  sorry  that 
Mr  Maclntyre  is  nol  able  to  he  here  today  because  1  had  looked 
Upon  him  to  make  the  report,  with  perhaps  a  few  remarks  from  me 
concerning  my  own   section. 

Canada,  for  this  work,  is  divided  by  the  (  >ttawa  River.  Mr.  Mac- 
lntyre look-  after  the  Province  of  Ontario  and  the  Western  Pro- 
vinces; |  look  after  the  Province  of  Quebec  and  the  Eastern  Provinces. 
This  work  is  carried  on  to  a  great  extent  from  headquarters,  and  we 
are  here  to  aid  the  member  companies  jn  any  way  possible  in  estab- 
lishing educational  courses  among  the  men  of  the  member  companies. 
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Mr.  Muldaur  has  pointed  out  to  you  wherein  men  are  the  principal 
assets  of  member  companies;  without  the  men  and  their  knowledge 
of  the  electrical  industry  and  practice  the  industry  could  not  go  on, 
of  course.  And  in  these  times,  when  I  might  say  the  best  men  are 
going  to  the  front,  and  only  those  men  who  are  absolutely  indispensable 
to  the  member  companies  are  staying  at  home,  new  men  are  having  to 
be  drafted  into  the  service.  Now,  most  of  these  new  men  are  not 
technically  trained,  and  have  not  had  wide  experience  in  the  electrical 
industry;  therefore,  it  is  necessary  for  the  member  companies  to  edu- 
cate them  as  expeditiously  and  as  thoroughly  as  possible.  Some  of 
the  companies  are  fortunate  in  being  located  near  technical  institutions 
where  their  men  can  have  the  advantage  of  lecture  courses  that  are 
offered,  either  evenings  or  during  the  day.  But  I  believe  the  greater 
number  of  the  member  companies  are  situated  at  a  distance  from 
these  institutions,  and  therefore  have  to  depend  on  correspondence 
courses.  The  two  courses,  the  course  in  commercial  engineering,  and 
the  course  in  practical  electricity,  offered  by  the  N.  E.  L.  A.,  are  very 
thorough  and  are  not  too  technical.  Any  man  with  average  intelli- 
gence can  get  a  great  deal  of  information  and  education  from  them. 
At  the  present  time,  in  Ontario  and  the  West  there  are  reported  to 
be  four  member  companies  whose  employees  are  taking  these  courses. 

In  Quebec  and  the  Eastern  Provinces  24  men  have  been  enrolled. 
At  the  present  time  there  are  19  men  pursuing  these  courses;  17  men 
in  one  company  and  one  man  in  each  of  two  other  companies.  With 
the  organization  of  the  Montreal  Companies'  Section  of  N.  E.  L.  A., 
of  which  you  have  heard,  there  is  provided  an'  Educational  Com- 
mittee under  the  Chairmanship  of  Mr.  Randall,  and  we  expect  that 
during  the  next  year  the  educational  work  of  the  Association  will  be 
advanced  very  materially  through  the  efforts  of  that  Committee. 
Member  companies  who  are  not  in  these  Sections  will  have  to  work 
as  separate  units,  and  I  would  suggest  that  one  man  in  each  com- 
pany be  appointed  to  look  after  this  work.  I  would  suggest  that  per- 
haps the  Secretary  of  your  company  be  appointed  to  look  up  the 
courses  and  get  all  the  information  possible.  T  will  be  glad  to  cor- 
respond with  anyone  interested  in  the  courses,  and  I  am  sun-  that 
Mr.  Maclntyre  will  be  willing  to  do  the-  same  thing;  in  fact,  we  have 
been  doing  it  all  the  year  in  our  districts — so  that  this  work  can  be 
pushed  to  the  fullest  extent.  This  seems  to  be  a  time  when  this 
work  should  be  pushed  intensively  because  of  the  large  number  of 
men  that  have  to  be  taken  into  the  industry  on  account  of  the  vacan- 
cies  caused   by   enlistments. 

•  These  courses  after  July  first  will  be  restricted  to  class  I!  mem- 
bers. LTp  to  the  present  time  they  have  been  available  to  any  em- 
ployee of  Class  A  or  anyone  who  had  the  endorsement  Of  an  executive 
of  a  Class  A  member.     But  after  July   1st,  as  mentioned  by   Mr.   Mul- 
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daur,  it  has  been  found  necessary  to  restrict  this  service  because  of 
the   high   cost   of  printing-  and   supplies. 

I  do  not  feel  that  it  is  an  injustice  to  the  N.  E.  L.  A.  if  member 
companies  are  allowed  to  subscribe  non  Class  B  members  in  their 
employ  to  these  courses  before  the  1st  of  July.  It  sounds  a  little 
like  a  bargain  store  offer:  "Get  in  early  before  the  price  goes  up," 
and  all  that  sort  of  thing,  but  I  feel  it  is  not  doing  injustice  to  the 
\.  E,  L.  A.  to  offer  this  to  member  companies,  for  the  reason  that 
once  a  man  has  enjoyed  the  benefits  of  the  courses  offered  by  the 
N.  E.  L.  A.  he  will  be  only  too  glad  to  become  a  Class  B  member, 
and  in  that  way  the  N.  E.  L.  A.  will  receive  its  due. 

.  I  have  here  some  of  these  prospectuses  of  the  two  courses.  You 
have  all  received  them,  both  from  headquarters  in  Chicago  and  from 
Mr.  Maclntyre  or  myself  during  the  last  year,  but  I  find  that  most 
<>f  us  need  frequent  reminders;  we  receive  circulars  when  not  in  the 
mood  for  looking  at  them,  or  perhaps  they  get  lost  in  the  mail,  or 
get  sidetracked  in  the  office.  I  hope  you  are  in  the  mood  this  morn- 
ing to  look  these  over  and  consider  them  seriously,  because  the  Com- 
mittee is  working  hard  to  give  good  service  to  the  company  members, 
and  I  am  sure  that  we  in  the  C.  E.  A.  have  a  great  debt  of  gratitude 
to  pay  to  the  N.  E.  L.  A.  for  the  service  we  get  in  return  for  the 
small  fees  paid. 

Respectfully   submitted, 

L.  C.  Haskell. 

The  President:  I  hope  you  take  seriously  what  Mr.  Haskell  has 
said  .  If  these  courses  were  not  available,  there  are  a  great  many 
of  our  employees  who  would  spend  a  great  deal  of  time  fruitlessly, 
and  probably  not  obtain  nearly  the  same  results  as  they  would  get 
from  one  of  these  courses.  There  is  no  use  in  inducing  our  members 
to  subscribe  to  these  courses  unless  some  supervision  is  given  to 
see  that  they  are  followed  up,  and  that  they  pursue  their  course  as 
Far  as  possible  through  to  the  end.  I  understand  that  the  corres- 
pondence schools,  as  a  rule,  make  their  money  from  people  who  drop 
out  and  pay  their  charges  and  do  not  follow  the  thing  up,  so  that  they 
do  not  have  the  work  to  do  that  is  necessary  in  the  pupil  who  writes  on 
examination  papers,  etc.  Now.  this  course  is  not  going  to  be  the 
slightest  l>it  of  good  unless  somebody  supervises  and  sees  that  the  men 
really  take  an  earnest  interest  in  it.  As  I  said  once  before  here,  McGill 
University  is  a  beautiful  building,  and  that  sort  of  thing,  but  no 
g I  unless  you  take  advantage  of  it.  You  cannot  absorb  any  atmos- 
phere by  walking  by  it,  and  any  kind  of  study  requires  constant  con- 
centration  and  persistent  effort. 

I  believe  we  have  present  with  us  today  a  gentleman  who  attend- 
ed the  firsl  Convention  of  this  Association.  I  think  it  would  be  a  great 
deal   of  pleasure   to  hear   from   him.      I   refer   to   Mr.    Burran,   of  the 
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Quebec   Railway  Company.     If  he  is  here  we  would  be  glad  to  have 
a  few  words  from  him. 

Mr.  Burran:  I  don't  know  what  I  would  have  to  say.  I  think  you 
have  mistaken  me  for  Mr.  Dion.  Mr.  Dion  generally  speaks  on  that 
subject.  Looking  through  the  gathering,  there  is  a  lack  of  faces  of 
those  that  were  at  the  original  meeting.  The  only  one  I  can  recog- 
nize today  is  Mr.  Dion.     I  thank  you  for  calling  on  me. 

Mr.  Maclachlan:  Could  I  speak  in  regard  to  the  education  fea- 
tures? I  refer  to  the  question  of  the  returned  soldiers.  There  are  a 
number  of  men  coming  back  from  the  front  that  came  from  public 
utility  companies,  and  they  are  coming  back  in  some  maimed  shape. 
A  lineman  may  come  back  without  a  leg  or  may  be  without  an  arm 
and  will  have  to  be  educated  into  some  other  phase  of  the  work.  1 
think  this  education  feature  could  be  very  well  carried  on  with  the 
work  as  being  cerried  out  by  the  Military  Hospitals  Commission. 
In  Toronto  we  have  been  able  to  do  something  in  arranging  for 
courses  of  apprenticeship,  either  3,  6  or  12  months,  for  the  returned 
soldiers.  That  is  principally  in  the  manufacturing  end,  but  we  hope 
to  also  include  the  public  utility  companies.  While  the  returned  sol- 
dier is  being  trained  in  one  of  these  courses  he  receives  pay  from 
the  Government  and  a  certain  amount  of  allowance  for  his  wife  and 
children.  1  think  that  this  Association  could  do  a  great  good  to 
itself  and  a  great  benefit  to  the  country  at  large  and  to  the  returned 
soldiers  if  they  could  arrange  in  some  way  to  take  the  course  of  in- 
struction designed  to  use  the  previous  experience  of  these  returned 
soldiers  and  develop  them  into  useful  citizens  aiTd  respected  members 
of  the  different  public  utility  companies.  The  Executive  might  be  able 
to  do  something  in  the  coming  year  to  work  out  something  along  that 
line.     I  just  want  to  put  that  before  you. 

The  President:  Any  further  comment  on  the  Education  of  Sales- 
men  Report?     If  not,  we  will  proceed  to  the  next   number. 

We  are  very  fortunate  in  having  with  us  today  a  man  who  is 
known  from  one  <jnd  of  the  country  to  the  other  as  probably  our 
most  prominent  engineer — I  refer  to  the  reader  of  the  next  paper,  Mr. 
Julian  C.  Smith,  who  will  talk  to  us  for  a  while  on  Energy  Distribution, 
Present  and   Prospective: 

Mr.  Julian  C.  Smith:  Although  in  these  days  our  minds  and 
hearts  are  full  of  the  questions  brought  up  by  war  conditions,  never- 
theless, we  must  recognize  that  these  are  not  normal  times,  and  that 
some  day.  when  the  war  is  finished  and  victory  won,  we  will  .uref 
back  to  conditions  which  represent  normal  development  in  our  vari- 
ous enterprises,  and  it  is  to  emphasize  these  conditions  that  I  have 
written  the  few  pages  which  I  am  about  to  present. 
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Energy  Distribution — Present  and   Prospective 

In  the  few  minutes  which  have  been  allotted  to  me,  I  wish  to 
bring  to  your  attention  some  figures  which  are  now  a  matter  of  re- 
cord, showing  the  growth  in  the  use  of  eneetric  energy,  and  the  re- 
sult which  it  is  having  and  will  continue  to  have,  on  the  development 
of  electric   stations. 

As  you  know,  the  use  of  power  began  in  the  miningjndustry  in 
the  eighteen  hundreds;  it  was  as  late  as  1840  or  1850  before  the  de- 
velopment of  steam  engines  had  reached  any  considerable  size,  and 
from  that  time  on   the   development  has  been   extremely   rapid. 

Naturally,  the  first  development  was  for  each  different  user  of 
power  to  install  his  own  equipment,  this  was  in  fact  practically  the 
only  thing  which  could  be  done,  as  the  sizes  of  the  prime  movers 
were  small,  and  there  was  no  means  of  transmitting  power  from  one 
station   to  another  except   by   means  of  belts,  rope  drives,  etc. 

About  1880  electric  power  first  began  to  be  used,  and  ten  years 
later  the  first  alternating  current  devices  began  to  appear.  From  1890 
on  to  the  present  time,  in  a  space  of  27  years,  there  has  been  a  con- 
tinuous development  on   an   increasing  scale. 

Total  power  demands 
The   total   amount   of  power,   excluding   railways   and   steamships. 

used  in  the  United  States  at  periods  of  the  census  taking,  are  given  in 

the  following  table: — 

Year  H.P. 

1870 2,461,000 

1880 .i,(»  17.000 

1890 6,315,000 

1900 15,200,000 

1910 :.':;.:;(>(), uoo 

1915 30,000,000 

The  population  of  the  United  States  has  increased  very  con- 
siderably in  this  time,  but  the  following  table  gives  the  amount  of 
power  used  under  the  same  conditions,  that  is.  exclusive  of  transporta- 
tion   and    animal   power. 

¥ear  H.l\  per  Capita 

L870 064 

issn 072 

1890 '.10 

I'.lOO 20 

1910 ,.  .  .  .25 

L915 "...  .30 

1  have  used  the  figures  for  the  United  States  because  they  are 
more  readily  available,  and  illustrate  the  same  conditions  which  exist 
throughout  the  entire  civilized  world,  that  is.  that  there  has  been  an 
increased  use  of  power  per  capita,  and  that  this  increase  is  goin.L;  on 
at  a  high   rate  year  by  year. 

The  following  list  shows  the  total  kilowatt  hours  used  per  capita 
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per  year  as  supplied  by  the  electric  service  companies  for  all  purposes, 
except   railways: — 

K.wHr.  Per  Capita 

Buffalo    General    Electric     585 

P.   S.    E.    Co..    New   Jersey 180 

X.  -Y.  Edison,  Brooklyn.  U.  L.  &  P.  Co 225 

Philadelphia 250 

Pittsburg 500 

Cleveland 400 

Boston 350 

Minneapolis 450 

St.    Louis 400 

Rochester 450 

Toronto 700 

Montreal 738 

Quebec 200 

Entire  United  States 230 

Niagara  Falls.  N.Y 33000 

Shawinigan  Falls,   P.Q 41000 

Three  Rivers,   P.Q 3400 

In  broad  lines  this  indicates  that  mankind  has  become  more  and 
more  dependent  upon  the  use  of  energy  derived  from  waterpowers 
or  steam  plants,  and  with  the  data  at  hand  we  can  make  a  fairly  rea- 
sonable prediction  as  to  what  the  conditions  are  going  to  be  in  five 
or  ten  years  to  come.  It  has  only  been  within  the  last  ten  years  that 
the  average  householder  could  utilize  the  power  of  any  kind  in  small 
units  for  various  purposes  in  connection  with  his  house  or  small  in- 
dustry. • 

Development  Through  Three  Stages 
Thus  the  development  has  passed  through  three  stages  already: — 
1st.     The    development    of    small    power    units    driven    by    steam, 
which  were  set  up  in  the  individual  factories  of  the  power  users. 

2nd.  The  concentration  of  these  units  in  large'units  of  power,  and 
the  consequent  concentration  of  the  factory  into  such  single  large 
units. 

3rd.  The  development  of  the  power  business  as  a  separate  enter- 
prise,  and  the  distribution  of  this  power  primarily  for  power  pur- 
poses   to   different   industries. 

We  now  stem  to  be  reaching  the  fourth  stage,  and  that  is,  the 
continued  concentration  of  the  power  development  in  large  units 
linked  together  for  purposes  of  reliability,  and  the  distribution  of 
this  power  both  in  large  units  and  in  small  units  to  each  individual 
who   requires   power   for  any   purpose. 

To-day  in  the  United  States  and  Canada,  in  those  places  where 
normal  industrial  life  exists,  the  kilowatt  hours  used  per  year  per 
capita  amount  to  about  500.  Of  this  amount  400  kw.hr-  are  used  for 
factory  purposes,  outside  of  dwelling  houses  or  residences  of  indi- 
viduals, and  100  kw.hrs.  are  used  for  housekeeping  purposes,  includ- 
ing principally  light,  and  to  a  lesser  extent  heat  and  motive  power. 
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Electric  Cooking  and  Small  Accessories 
With  the  increased  use  of  the  small  accessories  and  almost  cer- 
tain development  of  the  electric  cooking  in  the  near  future,  we  may 
readily  look  forward  to  a  condition  of  affairs  in  five  or  ten  years, 
when  the  demand  for  electric  power  for  the  individual,  that  is,  leav- 
ing aside  the  industrial  or  factory  use,  will  increase  from  the  present 
amount  of  100  kw.hrs.  to  :S00  kw.hrs.  per  capita  per  annum,  or  an 
increase  as  you  see  of  200  per  cent.  At  the  same  time,  the  industrial 
use  is  bound  to  increase,  and  there  is  every  probability -that  in  ten 
years  from  to-day,  the  use  of  electric  energy  will  amount  to  more 
than  twice  as  much  as  is  used  at  the  present  time.  This  does  not 
mean  that  every  customer  is  going  to  take  twice  as  much  as  he  is 
now  taking,  but  it  does  men  that  on  the  average,  over  a  considerable 
territory,  located  favorably  for  manufacturing,  that  the  increased  use 
of  power  is  going  on  at  a  very  high  rate. 

The  Manufacture  and  Distribution  of  Power 
The  natural  question  arises  as  to  what  may  be  expected  in  the 
manufacture  of  power  and  the  distribution  of  power,  and  this  Asso- 
ciation is  vitally  interested  in  the  proper  solution  of  this  problem. 
\-  regards  the  manufacture  of  power,  comparatively  little  time- 
can  be  spent  in  this  paper.  The  development  of  power  by  means  of 
water  power  stations  has  reached  such  a  high  point  of  efficiency  that 
very  little  can  be  hoped  for  in  this  regard.  The  efforts  of  our  engi- 
neers and  designers  for  the  next  few  years,  must  be  devoted  to  those 
features  of  the  problem  of  hydraulic  power  development,  which  are 
involved   in   the   reduction   of  costs. 

The  financing  of  these  enterprises  must  also  be  improved,  so 
that  the  total  cost  of  the  hydraulic  power  development  can  he 
brought  down  to  more  reasonable  figures,  everything  considered. 
The  government  authorities  can  assist  in  this  matter  by  preventing 
the  duplication  of  lines  and  systems  and  by  the  proper  control  of 
construction  work,  so  that  competitive  systems  cannot  be  constructed 
solely  for  the  purpose  of  stock  jobbing  operations  or  for  political 
benefits.  It  is  inevitable  in  such  cases  that  finally  the  burden  of  the 
increased  expenditure  must  be  carried  by  the  population  served,  with 
the  consequent  result  that  the  cost  of  the  service  rendered  is  increased. 
The  proper  control  of  rates  by  the  government  authorities,  coupled 
with  protection  against  competition  and  the  assistance  of  the  govern- 
ment in  working  out  the  true  economic  conditions  in  the  development 
of  these  enterprises  i-.  1  am  sure,  the  desideratum  earnestly  hoped 
for  by  the  members  of  this  Association. 
^  Wild   promises   made  by   people   who   have   had   little   experience   in 

the  tuiilding  md  distribution  of  electric  power,  that  power  can  pe 
generated  foi  .i  few  dollars  per  horse  power,  and  delivered  to  iso- 
lated   farm    houses   or   small   communities,   at    prices   very    much    below 
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those  current  at  the  present  time,  only  cloud  the  situation  and  post- 
pone  the  proper   solution   of  these   problems. 

We  may  some  day  see  the  time  when  practically  everyone  will 
obtain  electric  power  as  readily  as  they  now  obtain  telephone  service, 
or  the  service  of  good  roads,  but  these  problems  cannot  be  solved 
without  due  regard  to  the  factors  involved,  and  the  sooner  that  every- 
one realizes  that  such  factors  do  exist,  fhe  closer  we  may  arrive  at  a 
solution  of  one  of  the  most  difficult  problems  which  now  exists  in 
the  sale  of  electric  power  in  small  units. 

Cost  Estimates 

A  large  hydro  electric  power  station,  financed  under  good  market 
conditions,  and  protected  against  the  hazard  of  intense  competition. 
may  be  constructed  in  these  days  for  about  $100  per  horse  power, 
where  the  natural  conditions  are  favorable.  Usually  such  a  power 
station  is  located  at  considerable  distance  from  its  market,  and  trans- 
mission lines  are  required.  Such  transmission  lines  vary,  of  course, 
tremendously  in  cost,  depending  on  the  distance,  the  amount  of  power 
to  be  transmitted,  the  character  of  the  line,  etc.,  but  it  would  be  a 
fair  estimate  to  assume  that  such  a  line  can  be  constructed  for,  say. 
$50  per  h.p.  This  will  deliver  power  from  the  hydraulic  power  stations 
to  reasonably  large  communities  at  a  capital  cost  of  $150  per  h.p. 
in  the  shape  of  high  voltage  power.  This  power  must  be  stepped 
down;  must  be  fed  into  a  distribution  system  at  perhaps  12,000  volts, 
must  be  again  stepped  down  to  2200  volts,  and  fed  into  the  usual 
distribution  system  which  supplies  the  individual  customer. 

The  cost  of  this  distribution  system  again  is  difficult  to  estimate, 
except  in  individual  cases,  but  it  might  be  stated  that  the  12,000 
volt  system  will  cost  $50  per  h.p.  with  its  transformers,  switches,  etc., 
and  the  low  tension  or  2200  volt  system,  with  its  transformers  and 
low  voltage  conductors  will  cost  anywhere  from  $75  per  h.p.  up  to 
$150  per  h.p. 

Thus  the  total  cost  of  delivering  power  from  the  hydro  electric 
power  station  to  small  consumers  located  in  towns  of  from  2,000  to 
3,000  inhabitants,  amounts  up  to  $1500,  and  sometimes  considerably  in 
excess  of  this  figure. 

It  should  be  borne  in  mind  that  this  represents  the  actual  in- 
vestment of  money,  and  that  if  the  rate  of  interest  is  based  on  6 
per  cent,  value  of  money,  that  the  consumer  must  pay  $18  per  h.p. 
based  on  his  maximum  demand,  to  cover  the  fixed  charges  on  the 
investment  involved.  To  this  amount  should  be  added  the  operating 
costs,  which,  of  course,  vary  materially,  but  in  the  case  of  small 
customers  would  probably  be  upwards  of  $10  per  h.p.,  and  again 
there  must  be  added  items  of  insurance  and  depreciation,  amounting 
to  at  least  5  per  cent,  more  on  the  total  investment,  or  $15,  making  the 
total   cost  $43  per   h.p.   on   the   maximum   demand.      Nothing    is   added 
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in  for  the  actual  cost  of  the  power,  or  the  profit.  Assuming  that  all 
of  these  items  combined  represent  $5.00  per  h.p..  the  total  cost  is 
then  $48  per  h.p. 

The  load  factor  is  very  small  on  most  of  this  type  of  business, 
and  consequently  the  rate  per  kilowatt  hour  must  be  made  high,  with 
a  guarantee  of  a  certain  definite  return,  if  the  business  is  to  carry 
itself. 

I  realize  that  the  figures  given  above  are  open  to  very  consider- 
able debate,  but  even  if  the  figures  are  modified  considerably,  the 
final   result   will   in   most  cases  arrive  at   a  high   figure. 

This  demonstrates  what  I  have  stated  above,  that  one  of  the 
most  serious  problems  facing  any  company  engaged  in  the  distribu- 
tion of  electric  power,  is  the  problem  of  selling  power  to  the  small 
customer  where  the  density  of  business  is  small.  As  the  average 
customer  increases  his  use  of  power  by  taking  on  accessories,  doing 
his  cooking  by  electricity,  the  conditions  may  be  benefitted  somewhat, 
although  unfortunately  a  good  deal  of  new  business  which  will  doubt- 
less come  on,  has  a  comparatively  poor  load  factor,  and  in  many 
cases   laps  over  the  present   lighting  peaks. 


Summary 
In    conclusion,    I    would    sum    up    all    I    have    stated    above    very 
simply: 

1.  That  we  are  in  the  midst  of  an  enormous  extension  in  electric- 
power  systems,  and  we  may  look  forward  to  doubling  the  sale  of 
electric  energy  in  the  next  ten  years.  A  good  portion  of  the  doubling 
will  no  doubt  be  in  the  large  users  of  power,  including  perhaps  the 
railways,  but  there  will  lie  a  very  large  amount  of  increased  power 
sob]  tn  individuals,  due  to  the  fact  that  the  demand  for  each  house- 
In  .1*1  using  power  is  going  to  increase,  and  the  use  per  capita  from 
this  cause  alone,  will  represent  a  very  .meat  number  of  kilowatt  hours 
per   annum. 

2.  The  problems  of  generation  and  transmission  are  fairly  well 
solved. 

.'!.  The  problems  involved  in  the  organization  of  companies,  in 
the  reduction  of  expenses  by  the  elimination  of  competition,  and  in 
tin-  better  co-operation  of  the  government  control,  -must  all  be  met 
and  solved  successfully  within  the  next  few  years,  if  the  growth  we 
see  coming   i-  to  lie  realized  in   it--  greatest   extent. 

4.  One  of  the  most  difficult  problems  i-  the  -ale  of  electric  energy 
m  small  quantities  in  isolated  communities.  This  is  of  great  im- 
portance because  of  the  large  number  of  people  interested,  and  whose 
demands  for  such  service  must  be  taken  into  consideration.  The  prob- 
lem must  In-  solved  by  careful  study  and  investigation,  and  by  the  re- 
cognition by  all  parties  concerned  that  there  are  serious  difficulties 
involved    which    necessarily    cause    the    price    of    electric    service    de- 
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livercd  under  these  conditions  to  be  high.  The  solution  of  these  prob- 
lems can  only  be  satisfactorily  arrived  at  by  the  co-operation  of  all 
of  us,  including-  the  customer  to  whom  we  sell  the  power. 

The  President:  I  think  it  is  a  good  thing  that  we  came  down  into 
this  larger  hall  today.  After  a  paper  of  that  kind  we  all  naturally 
want  to  throw  our  chest  out  and  require  space  to  do  it  in. 

We  have  a  gentleman  present  today  who  some  three  or  four 
years  ago  attended  an  N.  E.  L.  A.  Convention  and  was  so  inspired  by 
the  things  that  went  on  there,  and  heing  of  well-known  literary  stand- 
ing, that  he  wrote  several  articles  in  connection  with  the  future  of 
electricity,  one  of  which  was  published  in  Harpers  Magazine,  called 
"100  years  hence."  I  think  it  is  fitting  that  I  call  upon  him  to  make 
a  few  remarks  as  to  his  views  in  connection  with  the  prospective  use 
of  electric  current  at  this  time.  I  will  call  on  Mr.  Alan  Sullivan,  our 
Secretary. 

Mr.  Alan  Sullivan:  Mr.  President  and  gentlemen,  is  was  my  priv- 
ilege two  or  three  years  ago  to  spend  some  time  with  several  of  the 
fathers  of  the  electrical  industry  of  the  United  States.  And  it  is  quite 
true  that  a  very  vivid  impression  was  left,  at  any  rate,  on  my  own 
mind  by  those  interviews.  It  was  interesting  also  to  note  that  while 
the  interpretation  put  by  the  various  gentlemen  on  their  own  activi- 
ties in  the  electrical  industry  naturally  varied  with  their  individual 
interests,  the  general  trend  of  the  conclusions  to  which  they  had 
come  was  really  very  similar.  There  seemed  to  he  a  general  feel- 
ing that  so  far  as  the  mechanical  production  and  manufacture  of 
power  was  concerned,  in  many  respects  there  was  very  little 
left  that  could  be  humanly  done  to  improve  the  conditions  already 
in  use.  The  one  exception  to  that  view  was  Mr.  Charles  Brush,  and 
Mr.  Charles  Brush  put  it  roughly  this  way.  speaking  at  the  time  of 
the  generation  of  electrical  energy  by  the  use  of  coal,  to  which  meth- 
od, of  course,  a  great  part  of  the  United  States  is  confined,  owing 
to  the  topographical  character  of  the  country.  He  said:  "What  hap- 
pens is  this — coal  is  mined  out  of  the  ground:  it  is  then  hauled  500 
miles  and  upward  by  the  expenditure*  of  more  coal.  This  coal  is  then 
burned  under  boilers  and  the  resultant  efficiency  expressed  in  terms 
of  electrical  energy  developed  is  perhaps  8  t<>  10  per  cent,  of  the  or- 
iginal potential  value  of  coal  in  heat  units.  So  that  regarding  it  from 
that  point  of  view  some  90  per  cent,  of  possible  work.  <>f  total  tin.' 
retical  value,  is  dissipated  and  dissipated  at  an  expense."  I  asked  him, 
"What  is  your  view  of  the  future  with  regard  t.>  these  areas  in  which 
hydro-electrical  energy  is  impossible?"  He  said:  "1  see  it  rather  in  this 
way — that  the  time  is  not  very  far  distant  when  very  large  int. 
combustion  engines  will  be  built  at  the  mouth  of  coal  pit-;  gas  will 
be  there  generated  and  used  in  these  engines,  the  cost   of  manufacture 


96  PROCEEDINGS     CANADIAN     ELECTRICAL     ASSOCIATION 

of  which  will  be  greatly  decreased.  Instead  of  hauling  coal  all  over 
the  country  we  will  distribute  the  energy."  He  felt  that  this  would 
take  a  considerable  time  to  arrive  at,  but  by  process  of  eliminating 
those  factors  which  on  the  face  of  them  are  undesirable  and  waste- 
ful, he  thought  that  the  ultimate  outcome  was  perfectly  obvious. 

Mr.  Edison  also  felt  that  very  great  achievements  had  been  arrived 
at  in  the  method  of  generation  of  energy,  and  he  thought  that  the 
future  of  the  electrical  industry  lay  in  the  chemical  laboratory,  plus 
skilled  observation.  And  I  was  very  much  interested  yesterday  in 
listening  to  Mr.  Howe,  whose  exposition  on  electro-chemical  pro- 
ducts  coincided   extremely  well   with   Mr.    Edison's   remarks. 

Prof.  Thomson  also  felt  the  same  with  regard  to  tin-  generation 
of  energy.  And  he  thought  that  no  very  new  development  would  be 
made  in  the  method  of  production,  but  that  the  duty  of  the  future 
lay  along  the  lines  of  refinement  and  economy  in  its  use. 

Mr.  Frank  Sprague  expressed  himself  strongly  upon  the  miscon- 
ception held  by  a  very  large  part  of  the  public  with  regard  to  the 
electrifying  of  railways,  and  pointed  out  that  when  people  spoke  of 
the  electrification,  we  will  say,  of  transcontinental  railways,  they 
spoke  absolutely  with  no  knowledge  of  the  governing  facts  involved. 
He  felt  that  when  large  power  stations  could  be  so  intimately  linked 
with  the  requirements  of  dense  populations  and  their  load  could  be 
equally  and  equitably  distributed,  there  was  an  excellent  chance 
tor  the  electrification  of  certain  sections  of  railway  within  areas  not 
far  distant  from  that  unit.  But  to  speak  of  the  electrification  of  trans- 
continental lines  which  were  forced  to  cover  very  large  and  thinly 
populated  areas,  he  pointed  out  that  the  capital  expense  involved  would 
make  the  thing,  at  any  rate  at  the  present  time,  out  of  the  question. 

I  had  a  rather  vivid  talk  with  Dr.  Charles  Steinmetz  which  term- 
inated in  a  slight  disagreement,  but  this  disagreement  was  not  an 
electrical  one.  Dr.  Steinmetz'  conclusions  are  that  the  future  of  the 
electrical  business  lies  in  the  ability  to  deal  in  energy  largely  as  one 
deals  in  groceries.  A  man  wants  a  dollar's  worth  of  energy,  he  must 
have  it;  and  have  it  delivered  at  once  where  he  desires  it.  It  will  put 
the  man  who  wishes  to  live  in  the  country  in  a  position  to  do  his 
work  in  the  city.  A  man  whose  business  lies  in  the  city  will  be  in  a 
position  to  live  outside  that  city  if  he  so  wishes.  Dr.  Steinmetz  also 
spoke  of  the  value  of  electrical  transportation  to  the  eastern  farmer. 
The  eastern  farmer,  he  pointed  out,  had  worked  his  lands  to  death, 
and  tlnn  found  that  he  could  not  compete  with  the  unexhausted  lands 
of  the  West  which  required  no  fertilization.  The  result  was  that  the 
cost  of  working  the  eastern  farm  became  so  high  that  he  could  not 
produce.  But  witli  electric  transportation  and  modern  fertilizers  he 
expected  that  the  eastern  farmer  would  regain  his  former  position 
as  an  important   producer. 
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The  whole  trend  of  the  various  conversations  which  I  had  the 
pleasure  of  taking  part  in  was  that  the  unexpected  had  been  almost 
eliminated.  The  one  exception  to  that  was  Dr.  Graham  Bell,  who 
made  the  statement  that  he  wished  to  go  on  record  as  saying  that  a 
development  of  electrical  energy  would  shortly  take  place  which  was 
hitherto  undreamed  of  by  the  world.  Well,  I  have  not  seen  Dr.  Bell 
since,  nor  have  I  had  the  opportunity  of  any  correspondence  with 
him,  but  it  certainly  still  clings  vividly  in  my  imagination,  because 
Dr.  Bell  is  not  the  man  to  commit  himself  in  a  remark  of  that  nature 
unless   he   was  very  very  sure   indeed. 

The  general  impression  with  which  I  came  away  was  that  these 
men  were  not  in  the  business  for  profit.  I  have  seldom  been  so  im- 
pressed by  the  sincerity,  the  modesty  and  the  generosity  of  people 
as  in  talking  to  that  eminent  group.  They  felt  they  had  no  secrets 
which  they  wished  to  hide.  They  descended  to  the  intellectual  level 
of  their  visitor  with  grace  and  readiness. 

And  altogether  it  struck  me  that  the  reactive  effect  of  elec- 
trical energy  on  the  man  who  gives  of  himself  faithfully  and  consist- 
ently, is  a  very  valuable  human  and  personal  asset.  And  it  does  seem 
that  those  who  have  made  their  position  through  these  means,  as  have 
these  gentlemen,  are  indeed  worthy  of  whatever  respect  and  honor 
we  can  pay  them. 

The  President:  I  am  only  sorry  to  say  that  we  did  not  have  this 
excellent  paper  of  Mr.  Smith's  in  our  hands  prior  to  assembling  here, 
as  I  am  sure  a  great  many  of  you  would  have  noted  numerous  points 
that  you  would  like  to  bring  up.  This  is  a  paper  that  excites  our 
imagination,  and  the  statistics  quoted  are  of  great  interest.  I  would 
like  to  have  an  ample  discussion,  however.  No  doubt  a  good  many  of 
you  have  made  mental  notes  at  least  of  some  points,  and  it  is  an 
opportunity  to  obtain  information  on  various  phases  of  our  busi- 
ness, as  we  have  Mr.  Smith  with  us.  I  think  that  we  should  have  a 
very  animated  discussion  on  this  paper.  The  paper  is  open  now 
general   discussion. 

Mr.  Hyde:  Mr.  Chairman,  may  I  be  pardoned  for  participating 
in  this  discussion.  The  activities  of  Central  Stations  have  brought 
about  tremendous  commercial  industries,  of  which  the  company  by 
which  I  am  employed  is  one,  and  we  are  compelled  on  our  part  to 
foresee  what  will  be  future  practices  so  that  our  activities  will  be 
largely  permanent  by  adapting  ourselves  to  conditions  that  are  the 
result  of  Central  Station  lighting  and  power  progress.  The  following 
items,  I  think,  are  not  inappropriate  to  the  subject  at  hand. 

Clerk  Maxwell  made  some  measurements  of  solar  energy,  it 
being  supposed  that  there  might  be  power  development   secured  from 
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the  sun's  radiation  that  could  be  employed  in  districts  geographically 
remote  from  the  common  sources  of  energy  that  we  now  employ. 
His  figure  of  150  h.p.  per  square  mile  seemed  absolutely  inadequate, 
so  that  source  had  to  be  disregarded  if  quantity  or  volume  were  to  be 
expected. 

Another  suggestion  that  impressed  me  was  the  enormous  amount 
of  energy  which  can  be  transmitted  without  means  of  transmission 
lines,  as  evidenced  by  the  wireless  system,  and  that  there  might  be  a 
future  in  which  energy  in  radiation  form  or  wave  motion  could  be 
transmitted  through  ether,  or  in  the  lower  strata  where  ether  and 
air  are  found  together,  and  that  central  energy  stations  might  be  con- 
structed by  which  it  would  be  possible  to  direct  the  full  force  of  the 
energy  developed  in  directions  that  -were  selective  rather  than  gen- 
eral, as  at  present  is  the  case.  There  has  been  no  place  to  my  know- 
ledge where  this  has  been  accomplished  successfully.  It  may  be  that 
the  author  of  the  paper  can  give  us  some  enlightening  information 
regarding   the   situation. 

There  is  a  source  of  power  which  seems  to  be  applicable,  but 
which  also  is  in  the  state  of  experimental  development,  and  which 
has  not  attained  anything  that  looks  like  a  commercial  result.  I  have 
reference  to  the  explosive  qualities  of  many  chemicals  in  combina- 
tions, such  as  dynamite,  nitro-glycerine,  etc.  I  have  noticed  mention 
of  an  explosive  of  tremendous  strength  referred  to  recently  in  the 
papers,  whereby  instantaneously  there  is  let  loose  an  enormous  amount 
of  power,  but  as  power  unharnessed.  There  seems  then  to  be  a  pos- 
sibility of  devices  being  invented  by  means  of  which  these  explosive 
chemicals  can  be  drawn  on  as  requirements  demand  so  that  the  power 
developed  will  be  delivered  over  a  period  of  time  of  considerable 
length,  rather  than  expending  its  whole  force  within  a  fraction  of  a 
second.  1  had  a  statement  brought  to  my  attention  where  it  was  said 
that  one  gallon  of  nitro-glycerine  properly  used,  and  the  power  which 
it  can  exert  extended  over  time  as  needed,  would  be  sufficient  to  take 
the  Lusitania,  which  was  in  existence  at  the  time  the  statement  was 
made,  across  the  ocean  and  back  again.  That  may  be  an  exaggerated 
statement — I  am  not  an  authority  for  it — but  it  is  at  least  interesting 
as  indicating  the  enormous  power  which  is  concentrated  in  a  gallon 
of  explosive. 

It  may  be  these  remarks  will  secure  from  those  more  technical 
and  more  experienced  men  present  controverting  evidence  that  will 
set  aside  any  false  impressions,  but  I  certainly  think  there  may  be 
something  in  the  development  of  combustion  engines  which  will 
utilize  chemical  forces  rather  than  leaving  us  altogether  dependent 
upon   either   water  power   or   fuel. 

Mr.  Julian  C.  Smith:    The  last  speaker  raised  a  number  of  points  that 
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extend  over  a  very  wide  range  of  engineering  subjects,  and  which 
might  be  discussed  over  a  very  extended  period.  However,  he  made 
some   statements   which   are   not   correct   in   fact. 

With  regard  to  ultimate  transmission  of  energy  by  ether  waves, 
this  is,  of  course,  a  possibility.  Today'  one  cannot  say  very  much 
about  the  probability.  From  knowledge  that  does  exist  and  speaking 
now,  not  from  my  own  knowledge,  but  from  what  I  have  read  of 
articles  written  by  men  who  are  expert  in  this  subject,  it  would  ap- 
pear just  now  that  there  is  not  very  much  hope,  at  least  for  a  long 
time  to  come,  of  concentration  in  one  direction  of  large  amounts  of 
energy  from  a  source  of  radiated  energy  by   ther  waves. 

As  regards  the  use  of  other  materials  for  development  of  power, 
however,  the  last  speaker  made  a  statement  which  is  not  correct. 
Very  few  chemical  compounds,  among  them  nitro-glycerine,  dynamite 
or  an}r  of  those  other  explosives,  really  contain  as  much  energy  as  a 
pound  of  coal.  Nitro-glycerine  or  dynamite  can  be  burned  under 
stove  or  boiler  without  producing  any  more  energy  or  as  much  energy 
as  the  equivalent  amount  of  coal  or  oil  or  of  gasoline.  I  am  speak- 
ing now  entirely  from  memory  when  I  say  the  well-known  figure  for 
coal  is  your  13,000  or  14,000  B.T.U.  per  pound  for  high  grade  coal. 
High  grade  gasoline  is  around  20,000,  and  the  highest  figures  which 
we  have  amongst  the  elements  which  we  know  is  hydrogen,  and  that 
contains  somewhere  about  50,000  or  60,000  B.T.U.  per  pound.  But 
a  pound  of  hydrogen  necessarily  represents  a  very  considerable  mass 
and  a  very  considerable  amount,  for  the  simple  reason  that  hydro- 
gen is  one  of  the  lightest  elements  there  is,  and.  in  fact,  is  the  lightest 
with  the  exception  of  helium.  What  the  figure  for  the  energy  content 
of  helium  is  I  do  not  know,  but  if  there  is  progress  to  be  made  along 
these  lines  it  probably  will  be  more  by  the  utilization  of  the  elements 
which  we  know  today  rather  than  by  going  backwards  in  a  sense  and 
trying  to  use  explosives. 

The  last  speaker  referred  to  the  employment  of  combustion 
engines  in  the  use  of  explosives.  You  may  not  be  aware  that  the 
first  type  of  engines  which  were  developed  of  this  sort  were  de- 
veloped with  the  idea  of  using  explosives  as  their  source  of  energy. 
Powder  was  exploded  in  the  cylinders  of  these  engines  for  the  pur- 
pose of  driving  the  engine.  As  soon  as  the  theory  was  well  de- 
veloped and  the  amount  of  true  energy  in  B.T.U.  was  ascertained,  the 
fundamental  facts  and  theories  governing  the  use  of  heat  engine- 
showed  absolutely  that  that  was  the  wrong  track,  and  conditions  de- 
veloped along  the  present  lines. 

Mr.  Sullivan  raised  a  very  interesting  point  in  connection  with 
the  large  amount  of  energy  available  from  fuel.  Unfortunately  that 
statement  taken  by  itself  is  one  that  is  apt  to  mislead  a  great  many 
people.     When  one  considers  thai  statement  on  its  face,  indicating  that 
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only  10  per  cent,  in  ordinary  engines  and  perhaps  as  much  as  LiO  per 
cent,  under  best  conditions  is  available  from  the  fuel  burned  under  a 
boiler,  there  comes  to  the  imagination  the  idea  that  there  is  here  a 
great  field  for  future  development.  But  when  you  consider  there 
are  certain  well-known  limitations,  then  you  reach  the  conclusion  that 
the  ultimate  limit  of  temperature  which  can  be  used  in  heat  engines 
is  the  temperature  of  the  material  that  you  are  handling.  In  other 
words,  no  heat  engine  that  we  can  conceive  of  today  could  be  operated 
above  a  red  heat.  If  you  get  a  cylinder  of  a  gas  engine  to  operate  at 
red  heat,  you  have  got  somewhere  near  the  limit  of  capability  that 
we  can  see  today.  And  it  is  not  possible  to  conceive  of  heat  engines 
of  the  type  we  are  using  today,  using  anything  like  the  100  per  cent. 
of  energy  that  is  contained  in  fuel.  There  may  be  developments 
through  the  chemical  means  by  which  a  direct  conversion  of  potential 
energy  can  be  changed  from  the  low  frequency  heat  wave  into  an 
electric  wave,  but  as  yet  the  mass  requirements  are  such  thai  enormous 
quantities  of  material  have  to  be  used  to  develop  the  energy. 

In  making  a  statement  regarding  enormous  potential  energy,  one 
should  keep  fairly  in  mind  that  potenial  energy  in  fuel  to  the  extent 
of  100  per  cent,  is  not  going  to  be  available.  And  with  that  in  mind  1 
make  this  statement,  without  having  made  calculations,  but  I  should 
think  that  the  total  energy  that  could  be  developed  is  not  much  more 
than    twice   what    we   will    say   we   are   getting   today. 

Mr.  Dion:    Mr.  Chairman,  those  members  of  the  Association  who 

are  responsible  for  the  programme  of  this  meeting  are,  I  think,  to  be 
congratulated  on  the  very  high  plane  of  the  papers  and  reports  that 
have  been  submitted  to  us.  In  that  respect  the  contribution  of  Mr. 
Smith  Stands  very  high.  I  do  not  think  that  Mr.  Smith  is  at  all  too 
optimistic,  or  that  we  can  be  too  optimistic  as  to  future  requirements 
of  power  in  this  country.  And  while  we  may  dream  of  future  sources 
of  power,  at  present  not  utilized,  I  think  it  may  be  stated  that  for  a 
good  many  years  to  conn-  we  must  rely  in  this  country  on  hydraulic 
development  as  the  main  source  of  power.  I  do  not  want  to  be  taken 
as  speaking  against  the  habit  of  dreaming  as  to  future  possibilities, 
because  it  is  only  by  such  dreaming  that  human  progress  can  be 
accomplished.  But  while  we  are  dreaming  we  must  not  lose  sight 
of  the  practical  things  that  we  haw  at  hand  today.  In  this  connec- 
tion I  think  Mr.  Smith  has  struck  the  keynote  of  the  situation  when 
he  speaks  of  the  protection  that  power  companies  and  investors  need 
in  their  future  operations.  It  is  extremely  painful  to  see  the  trend 
of  events  in  certain  sections  of  this  country  in  connection  with  this 
matter.  You  all  know  the  situation  in  Ontario.  I  cannot  help  think- 
ing that  the  few  gentlemen  that  got  together  some  years  ago  in 
Ontario  to  express  their  dissatisfaction  with  the  condition  of  things. 
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prices  at  which  power  was  obtainable,  etc..  that  if  those  men  had  ap- 
proached the  existing  companies  then  and  proposed  to  them  that  they 
should  submit  to  government  control  and  regulation  rather  than  have 
competitive  systems  instituted,  these  companies  might  have  agreed 
and  a  great  deal  of  trouble  to  investors  would  have  been  avoided. 
Possibly,  on  account  of  obstinancy  on  both  sides,  this  was  not  ac- 
complished and  tlie  situation  has  become  such  in  Ontario  that  there 
seems  to  be  no  relief  for  the  people  who  have  placed  their  money  in 
electrical  enterprises.  Now.  while  it  may  be  too  late  in  Ontario,  it  is 
not  too  late  in  other  provinces.  I  think  the  efforts  of  those  engaged 
in  the  industry,  the  men  whose  money  i-^  placed  therein,  should  be 
directed  by  organization  towards  the  developing,  in  the  remaining 
provinces  of  the  Dominion,  a  condition  whereby  duplicate  investments 
would  be  avoided — clear  economical  waste,  of  course- -and  whereby  in- 
vestors would  be  protected  in  their  holdings  by  such  legislation  as 
would  prevent  competition  and  would  at  the  same  time  protect  the 
public  against  extortionate  demands  by  rate  regulation  as  well  as 
regulation  of  investment  on  the  part  of  the  companies.  Such  a  state 
of  things  is  so  reasonable,  is  so  logical  that  it  seems  everybody  bul 
some  socialists  and  some  legislators  clearly  understand  it.  And  there 
should  be  complete  organization  on  the  part  of  all  parties  interested 
towards  obtaining  what  is  in  force  today  in  a  majority  of  the  States 
of  the  American  Union  in  the  way  of  government  control  and  regula- 
tion rather  than  free  competition,  which  destroys  investment. 

Mr.  Fee.  Ottawa:  Do  the  electrical  men  view  with  any  degree 
of  alarm  the  fact  that  our  wooded  areas  are  gradually  becoming  de- 
pleted through  fire  loss  and  the  cutting  down  of  the  same  for  lumber? 
Forests  have  a  decided  influence  over  water  powers,  and  that  being 
the  case  we  cannot  begin  too  soon  to  look  ahead  and  to  emulate  the 
example  of  the  older  countries  in  Europe,  where  re-forestration  has 
been  for  years  carried  on  with  splendid  results.  It  seems  to  me  that 
this  is  a  very  important  matter,  and  that  as  governments  exist  to  carry 
out  the  wishes  of  the  people,  we  cannot  too  soon  join  hands  with 
other  interested  parties  in  our  country,  to  have  our  Government 
pursue  the  most  energetic  policy  in  this  regard.  To  stimulate  your 
interest  and  to  familiarize  yourselves  with  this,  I  would  recommend 
the  members  joining  the  Canadian  Forestry  Association  in  Ottawa. 
This  costs  only  one  dollar  a  year,  and  a  monthly  magazine  i<  issued 
which  is  very  readable. 

When  the  statements  of  the  different  sources  of  power  were  made 
I  did  not  hear  one  mentioned — that  of  the  tides  of  the  sea.  Experi- 
ments have  been  tried,  I  believe,  but  I  presume  have  not  been  attend- 
ed with  success. 

Mr.  Milliken:    In  the  discussion  of  this  question  of  what  is  going 


102  PROCEEDINGS     CANADIAN      ELECTRICAL     ASSOCIATION 

to  happen  in  the  future,  the  most  immediate  problem  from  the  steam 
end  has  two  aspects,  one  of  which  we  pursue  very  diligently  in  trying 
to  prove  the  efficiency  of  everything  from  the  shovel  almost  up  to  the 
switchboard,  whicli  might  be  called  waste  in  fuel,  and  we  frequently 
neglect  the  fuel  waste.  Looking  at  it  from  that  angle  there  are  two 
propositions  that  strike  me.  and  I  have  been  fortunate  enough  to 
be  quite  closely  connected  with  them — and  that  is  the  utilization  of 
Fuel,  The  Dominion  Coal  Company  in  one  of  their  new  power  sta- 
tions have  a  presumably  successful  installation  of  the  Bettington 
boiler,  which  is  somewhat  along  the  line  of  an  improved  type  of  the 
Wickes  boiler.  That  is.  to  my  mind,  one  line  of  work  which  is  being 
done  today  which  may  make  the  steam  generation  of  power  a  much 
different  proposition  as  regards  the  hydro-electric  game  than  it  is  to- 
day. I  understand  there  is  a  more  improved  way  of  using  powdered 
fuel  in  operation  in  one  of  the  middle  Western  States  which  bids  fair 
to  be  a  complete  success. 

We  certainly  have  been  using  up  a  very  valuable  inheritance.  \\  e 
operate,  for  instance,  a  21-mile  interurban  line;  part  of  our  roadbed 
is  ballasted  with  slack  coal  and  tailings.  Now,  that  same  grade  of 
coal  is  being  used  today.  A  much  inferior  quality  of  tailings  and  waste 
is  being  used  today  in  the  Bettington  boiler. 

We  hear  in  water  powers  about  the  natural  white  coal  noin.y  to 
waste  year  after  year,  but  I  have  never  seen  any  statistics  about  waste 
in  coal.  There  is  just  about  as  much  steam  producing  black  coal  or 
its  equivalent  going  to  waste  of  which  but  a  very  small  portion  of 
people    think. 

Mr.  Peterson.  Bell  Telephone:  1  would  like  to  say  a  few  word- 
in  reference  to  a  paper  which  was  read  on  Rnergy  Distribution,  both 
Present  and  Future.  The  phase  of  the  situation  which  I  would  like 
to  touch  on  is  what  this  means  to  system-  for  the  communication 
of  intelligence  such  as  telephone  and  telegraph  systems.  L'p  to  a  few 
years  ago  the  average  telephone  man  paid  little  attention  to  the  de- 
velopment work  being  done  by  power  industries,  and  under  certain 
circumstance-  much  engineering  and  development  work  was  forced 
on  tin-  telephone  and  telegraph  companies  in  order  to  compete  or 
take  care  of  the  situation  involved.  This  was  due  to  interferences 
where  these  high  ten-ion  systems  paralleled  communication  circuits. 
It  is  unfortunate  that  where  these  two  systems  conn-  together  in 
parallel,   say  in  a  highway,   there  i>   but  one  of  the  two   that    i-  affected 

by  tin-  other.     It   i-  generally  understood  that   the  power  people  are 

not  affected  electrically  by  the  presence  of  telephone  and  telegraph 
systems.  Ami  owing  to  the  fact  that  it  ha-  been  only  the  telephone 
and  telegraph  systems  that  have  been  affected,  it  has  been  up  to 
them  to  take  the  initiative  and  -tart  something  with  a  view  to  reduce 
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interferences  which  has  been  in  the  past  and  which  undoubtedly  will 
be  in  the  future  a  large  problem  which  must  be  solved. 

As  you  probably  know,  there  has  been  much  development  work 
done  in  the  States  with  a  view  to  getting  down  to  rock  bottom  of  the 
causes  of  these  interferences,  and  in  trying  to  get  some  methods  to 
avoid  or  reduce  them  to  a  condition  which  will  allow  these  telephone 
circuits  to  be  used. 

To  the  last  paper  I  listened  with  interest.  The  telephone  engineer 
will  be  required  to  keep  in  touch  with  all  proposed  transmission  lines 
and  make  a  study  of  each  individual  case,  with  a  view  to  reducing 
interferences. 

There  are  two  items  which  I  wish  to  speak  of — one  of  which  is 
co-operation.  It  has  been  found — I  won't  go  into  the  technical  situa- 
tion of  this  at  all  because  I  believe  I  can  bring  out  my  point  in  an- 
other way — as  a  result  of  development  work  done  in  the  last  few 
years,  that  there  have  been  obtained  certain  definite  plans  for  taking 
care  of  interference  and  it  has  been  found  that  not  only  will  changes 
and  additions  be  made  in  the  telephone  systems,  but  there  must  be 
some  work  done  on  the  power  systems  in  order  that  the  telephone 
and  telegraph  systems  will  not  be  upset  by  the  presence  of  power  cir- 
cuits. There  is.  of  course,  one  way  of  getting  out  of  all  this  trouble, 
and  that  is.  to  avoid  any  parallelisms  that  occur.  Where  there  is  a 
choice  of  schemes  whereby  the  power  people  can  avoid  paralleling 
telephone  and  telegraph  lines  it  will  be  of  great  help.  In  this  case 
we  have  at  present  telegraph  companies  throughout  the  continent 
paralleling  for  some  hundreds  of  miles  with  power  circuits;  some 
of  one  voltage  and  some  of  another,  and  some  of  different  types, 
etc.,  which  means  that  the  telephone  engineer  has  not  only  to  make 
a  study  of  his  own  system,  but  he  has  also  to  make  a  study  of  others. 
And  it  would  be  a  great  help  to  the  telephone  companies  that  if  any- 
one of  the  companies  are  to  build  a  transmission  line  and  find  that 
they  must  parallel  a  trunk  line  telegraph  system,  that  much  labor  will 
be  reduced  if  this  matter  is  brought  to  the  attention  of  telephone  com- 
panies. As  to  the  Bell  Telephone  Company  of  Canada,  I  am  sure  that 
they  will  be  more  than  glad,  in  order  to  avoid  future  trouble  on  both 
sides,  to  take  it  in  hand  at  the  time  that  the  development  is  pro- 
posed. 

I  might  say  that  the  principles  which  underlie  the  causes  of  these 
troubles  have  now  been  very  well  understood.  Not  over  three  years 
ago  this  subject  was  very  vague  indeed.  It  was  a  cut  and  try  method 
on  both  the  part  of  the  telephone  company  and  telegraph  company  as 
to  what  to  do.  But  to-day  we  have  fortunately  received  the  experience 
of  other  companies  and  now  are  in  a  position  to  fairly  well  take  care  of 
the  situation  provided  certain  work  i^  done.  The  goal  that  we  aim  at 
is  to  make  the  relations  within   tin    territory  such  that  the  telephone 
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and   telegraph   companies'   circuits   will    be   conserved   as    though    the 
power  company  were  not  there. 

I  want  to  say  a  few  more  words  regarding  these  disturbances 
which  will,  no  doubt,  clear  up  some  doubt  in  the  minds  of  some  who 
haye  made  any  study  of  the  subject.  The  interference  received  is 
not  generally  due  to  the  frequency  being  60  cycles  or  20  cycles,  but 
apparently  it  is  difficult  to  design  generators  and  transformers  that 
will  eliminate  the  introduction  of  certain  harmonics,  and  it  is  these 
harmonics  that  cause  trouble  to  the  telephone  systems.  There  has 
been  in  the  last  two  years  considerable  attention  paid  to  the  particular 
design  of  generators  with  a  view  to  eliminating  these  little  ripples, 
as  yi>n  may  call  them,  that  occur.  The  matter  has  been  taken  up  with 
large  manufacturing  companies  in  the  States  with  a  view  to  minimiz- 
ing the  creation  of  these  particular  waves.  Undoubtedly  the  waves 
themselves  are  not  in  general  either  of  any  disadvantage  or  advantage 
to  the  power  people,  and  there  are  on  all  systems,  more  or  less,  a 
certain  amount  of  these  small  ripples  that  do  occur.  Their  intensi- 
ties are  usually  very  small,  so  that  they  do  not  hurt  the  power  lines. 
( >ccasioflally  there  may  be  a  ease  of  a  certain  individual  harmonic 
that  will  cause  some  trouble.  We  have  methods  for  determining 
these  frequencies;  we  have  methods  of  installing  certain  apparatus 
both  in  the  telephone  and  telegraph  systems  and  power  system  which 
has  <i  tendency  to  neutralize  their  effect  on  both  systems.  There  is  an 
unfortunate  element  in  this  affair  which  we  cannot  disregard,  because 
it  is  the  natural  law  of  electrical  magnetism.  (  >n  that  account  forces 
created  on  telephone-telegraph  systems  must  be  so  disposed  along 
the  line,  that  they  so  to  speak  neutralize  themselves.  There  are  also 
certain  actions  of  transformers  which  have  a  great  tendency  to  create 
disturbances. 

I  hope  what  1  say  is  not  out  of  line  with  the  discussion  on  this 
paper,  but  I  want  to  point  out  what  intercommunication  of  intelli- 
gence varying  systems  must  have:  that  we  cannot  ignore  develop- 
ment work,  but  must  follow  it  up  because  it  is  impossible  at  all  times 
to  avoid  (oniing  in  contact  in  parallelisms  with  the  power  people. 
\nothcr  side,  a  non-electrical  one.  must  be  taken  care  of.  1  mean 
the  physical  hazard. 

In  closing  I  might  -ay  that  we  have  met  with  ..considerable  sue- 
and  we  hope  in  the  future  that  when  parallelling  do  occur  we 
will  be  in  a  position  to  take  care  of  them  provided  we  .^et  some  first 
hand  information  regarding  where  the  power  people  are  going  to 
place  their  circuit-.  Throughout  Canada  there  has  been  an  im- 
mense development  of  power  lines,  and  I  speak  particularly  of  those 
having  feeder-  from  30,000  up  to  60,000  volts,  which  parallel  through 
our  entire  system.  We  must  look  forward  in  order  to  keep  our 
business  going,   must    try   to   make   studies  of  these   things  and  try   to 
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reduce    interference    to    a    condition    that    will    permit    the    successful 
use  of  the  telephone  and  telegraph  systems. 

The  President':  I  am  sure  the  points  raised  by  Mr.  Peterson  will 
meet  with  sympathetic  hearing  by  all  power  men.  I  have  no  solution 
to  offer  at  present,  not  being  a  technical  man.  other  than  I  would 
recommend  to  the  incoming  Executive  Committee  that  they  appoint 
a  special  committee  on  line  construction  and  that  this  Line  Construc- 
tion Committee  include  a  member  of  the  Bell  Telephone  Company. 
who  can  bring  in  a  report  next  year,  and  co-operate  in  the  meantime, 
to  attempt  to  eliminate  the  objections  raised  by  Mr.  Peterson.  I 
think   that   is   about   the  only  way  we  can   handle   that   at   present. 

Any  further  discussion?  If  there  is  no  further  discussion,  the 
time  is  passing,  T  wish  on  your  behalf  to  thank  Mr.  Smith  for  his  very 
able  paper  and  to  assure  him  that  it  is  appreciated  by  the  Association. 

1    now   have   much  pleasure   in   calling  upon   Air.   P.   Ackerman   to 
read   a   paper   on   Selective   Relay   Protection    for    A.    C.     Main   Trans- 
mission Lines  and  Distribution  Systems. 
Mr.   A.   A.   Dion   takes   the   Chair. 

Mr.    P.    Ackerman: 

Instantaneous  Selective  Relay  Protection  for  A.  C.  Transmission 
and  Distributing  Systems 
The  rapid  growth  of  A.  C.  transmission  and  distributing  systems. 
making  the  supply  of  thousands  of  customers  with  important  loads 
depend  on  a  few  transmission  wires  exposed  to  all  kinds-  of  atmos- 
pheric and  accidental  interferences,  has  brought  the  importance  of  a 
proper    relay    protection    clearer   to    our   mind. 

The  original  idea  of  using  relays  for  protection  of  apparatus  from 
overheating  due  to  limited  overload  conditions  has  been  dropped,  at 
least  as  far  as  main  systems  are  concerned,  leaving  the  watching 
for  overload  conditions  to  the  operator  or  providing  special  signal 
apparatus  to  call  the  attention  of  the  operator. 

Relays  are  now  entirely  considered  as  protecting  devices  for 
sectionalizing  short  circuits,  without  interrupting  the  rest  of  the  sys- 
tem: in  other  words,  they  shall  protect  the  system  from  unnecessary 
interruptions. 

To  accomplish  this  in  the  must  effective  way  the  system  should 
Ke  provided  with  relay  schemes  which  will  disconnect  instantaneously 
and  selectively  any  faulty  part.  Instantaneous  action  of  the  relays 
will  assure  the  least  power  arc  destruction  to  the  apparatus  at  fault 
and  will  cause  the  shortest  possible  voltage  disturbance  on  the  system, 
thus  saving  synchronous  load  from  falling  oul  of  step. 
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Selective  action  will  assure  the  disconnection  of  the  faulty  ap- 
paratus without  interruption  whatever  if  the  apparatus  was  operated 
in  parallel  with  others,  or  with  local  interruption  only  to  the  load 
connected  to  the  faulty  apparatus  if  it  is  an  independent  feeder. 

Little  progress  has  been  made  on  this  continent  towards  accomp- 
lishing this  perfect  state  of  protection.  The  reasons  for  this  slow  pro- 
gress are  manifold. 

The  Merz-Price  system,  so  extensively  and  satisfactorily  used  in 
England,  is  not  so  well  suited  for  our  conditions  of  chiefly  overhead 
transmission  and  has,  probably  for  this  reason,  not  been  able  to 
make  any  great   headway. 

Too  much  energy  has  been  concentrated  by  the  relay  manufac- 
turer on  improving  the  old  principles  applied  particularly  in  trying 
to  improve  the  reverse  current  relay,  overlooking  the  fact  that  the 
principle  was  unable  to  act  correctly  under  all  short  circuit  conditions. 

The  problem  of  effective  relay  protection  is  extremely  complex 
and  requires  a  very  intimate  knowledge  of  the  whole  system.  It 
happens,  however,  that  the  manufacturer  developing  and  supplying 
the  relays  is- lacking  in  this  knowledge  and  the  operating  man  who 
would  know  his  system  completely  is  lacking  the  time  to  work  out 
these  problems.  The  result  of  this  is  that  standardized  relays  are 
applied  which  at  some  places  may  give  fair  satisfaction  while  at 
others  they  may  be  fully  unsatisfactory. 

Because  of  the  uncertainty  of  most  of  the  proposed  schemes  a 
natural  suspicion  has  developed  against  any  new  scheme  with,  the 
result  that  the  operator  prefers  to  operate  entirely  unprotected  rather 
than   depend   on   an    uncertain   relay   protection. 

These  are  probably  some  of  the  chief  causes  why  the  develop- 
ment of  effective  relay  schemes  has  made  very  slow  progress,  and 
why  the  possibilities  of  effective  instantaneous  selective  protection  of 
whole  transmission  systems  has  been  overlooked,  although  effective 
schemes  have  been  devised  in  individual  cases  within  the  last  few 
years. 

A  System  of  Time-Limit  Relays 

Present-day  practice  of  relay  protection  of  a.c.  systems  is-  to 
provide  a  system  of  time  limit  relays,  providing  the  farthest  distant 
feeders  with  the  smallest  time  element  and  increasing  this  time  ele- 
ment progressively  toward  the  generating  station,  the  object  of  this 
graded  time  adjustment  being  to  allow  faulty  far-distant  feeders  to 
sectionalize  from  the  main  system  without  extending  the  interruption 
to  any  larger  section   than   the   one  affected. 

On  large  systems  the  highest  time  settings  reached  toward  the 
generating  station  maj  easily  be  as  high  as  two  seconds  definite 
time,  which  means  thai  short  circuits  occurring  in  the  main  system 
may  hang  on   for  this   length   of  time,   before   being   cleared,  with   the 
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result  that  usually  the  synchronous  load  of  the  whole  system  drops 
out  of  step  and  the  power  arc  destruction  on  insulators,  line  cables 
or  underground  cables  becomes  excessive.  Also,  with  graded  time 
protection  only,  a  smaller  or  larger  part  of  the  system  will  always 
be  interrupted,  as  no  selective  disconnection  of  faulty  parts,  being 
operated  in  parallel  with  others,  can  be  expected. 
Selective  Disconnection 

Selective  disconnection  of  faulty  parallel  operated  lines  has  been 
attempted  with  more  or  less  success  with  the  combination  of  time 
limit  overload  relays  at  the  generating  end  of  the  lines  and  reverse 
current  relays  at  the  receiving  end.  This  combination  has  always 
failed  to  be  absolutely  dependable,  chiefly  due  to  the  inherent  weakness 
of  the  principle  applied  to  the  reverse  current  relay.  Practically  all 
of  them  are  built  on  a  wattmeter  principle,  requiring  an  interaction 
between  current  and  potential  coil  to  cause  the  movement  which 
closes  the  relay  contacts. 

With  short  circuits  nearest  to  the  receiving  station,  our  potential 
is  liable  to  be  pulled  down  to  zero,  and  the  power  factor  of  any  short 
circuit  current  is  very  low.  A  wattmeter  cannot  move  without  voltage 
and  moves  slowly  only  with  low  voltage  and  lowe  power  factor.  A  re- 
verse current  relay  based  on  this  same  principle  cannot  possibly  act 
differently  and  it  is  quite  evident,  therefore,  why  it  was  found  so 
unreliable  when  used  for  selective  protection  of  parallel  lines. 

It  is  true,  considerable  efforts  have  been  made  to  improve  and 
correct  this  inherent  weakness,  and  relays  are  now  obtainable  which 
are  operative  down  to  1  to  2  per  cent,  voltage  and  in  which  the 
effect  of  the  low  power  factor  has  been  corrected  and  a  marked  im- 
provement in  their  effectiveness  has  no  doubt  been  established,  yet 
the  fact  remains  that  they  will  be  unable  to  take  care  of  all  possible 
short   circuit  conditions  from  one  end  of  the  line  to  the  other  one. 

Furthermore,  their  combination. with  time  limit  relays  at  the  gen- 
erating end  causes  generally  the  line  short  to  hang  on  the  system 
-uthciently  long  to  cause  the  dropping  out  of  step  of  most  of  the 
synchronous   load. 

From  this  it  will  be  realized  that  effective  dependable  and  select- 
ively acting  parallel  line  protection  can  only  be  expected  by  applying 
a  principle  which  does  not  require  a  doubtful  potention  element  and 
which  does  not  require  time  limit  relays  at  the  generating  station 
end   of  the  lines. 

For  many  years  past  it  has  been  realized  that  other  principles 
are  available  to  cut  out  faulty  parallel  lines,  but  so  far  only  very  lim- 
ited  use  has  been   made  of  them. 

Instantaneous    Protection 

The  idea  of  instantaneous  selective  protection  is  not  new  and 
has   been   developed   to   a   very   great   state   of  perfection    by   Messrs. 
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Merz  &  Price  in  England.  Their  principle  can  be  applied  to  any  piece 
of  apparatus;  it  bases  on  the  fact  that  the  current  flowing  into  an 
apparatus  and  out  of  it  is  always  the  same  in  magnitude  and  direction 
as  long  as  the  apparatus  is  perfect;  the  instant  a  fault  develops  in  the 
apparatus  this  current  balance  between  inflow  and  outflow  is  dis- 
turbed and  the  difference  between  those  two  currents  is  made  use  of 
to  actuate  a  relay  and  disconnect  the   faulty   apparatus. 

For  generator,  transformer  and  short  cable  protection  this 
principle  is  very  satisfactory  and  can  hardly  be  improved  and  deserves 
a  more  extensive  use  on  this  continent  than  it  has  found  in  the  past. 

For  long  cable  runs  and  overhead  lines  the  Merz-Price  principle  is 
not  desirable  because  of  the  need  of  pilot  wires  required  between  the 
two  ends  of  the  lines.  In  this  case  parallel  lines  are  preferably  pro- 
tected by  making  use  of  the  fact  that  the  currents  of  the  same  phase 
of  parallel  lines  are  balanced  normally,  but  unbalanced  in  case  of  a 
short  within   any  one  of  the  parallel  lines. 

Tim  principle  depends  entirely  on  current  elements  and  is  accord- 
ingly absolutely  effective  for  any  kind  of  short  circuits.  It  can  be 
applied  in  many  different  ways;  the  difficulty,  however,  lies  in  the 
development  of  a  practical  form  which  makes  it  foolproof  and  does 
not  require  any  attention  on  the  part  of  the  operator. 

This  principle  has  been  successfully  used  for  the  protection  of  the 
i;o,000  volt  lines  Niagara  Falls-Toronto  of  the  Toronto  Power  Com- 
pany, a  parallel  feeder  protection  being  in  service  since  January,  1916, 
and  a  double  line  protection  since  April,  1917.  Both  protective 
.schemes  have  cleared  to  date  34  line  shorts  without  a  single  failure. 
The  following  data  give  an  idea  of  the  different  causes  of  the  shorts 
and  the  effect  on  the  load  of  the  system. 

A.    Line  Shorts  Cleared  by  Relay  Protection  Tabulated 
According  to  Causes 
I  ause  Number  of  Shorts 

Lightning 10 

Sleet  and  wind 4 

Insulator   failure 15 

(Chiefly  old  insulators  in  operation  since  1900) 
Line  bests   (to  prove  effectiveness  of  relays)....  4 

Unknown 1 

Total 34 

B.    Effect  on  Load 
Amount   of  load  lost  Number  of  Shorts 

None 26 

Less  than  20  per  cent 5 

20  to  .">(>  per  cent 3 
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A  similar  instantaneous  selective  protection  for  the  Toronto  12,000 
volt  underground  distribution  between  the  terminal  station  and  the 
sub-stations  will  be  completed  shortly. 

It  is  felt  that  after  the  completion  of  this  protection  the  main 
transmission  and  distributing  system  should  become  almost  immune 
to  total  or  large  partial  interruptions,  except  in  case  of  bus-bar  shorts, 
switch  failures  or  operator's  mistakes. 

The  graded  time  protection  has  still  been  maintained  to  a  limited 
extent;  its  function  in  the  main  system,  however,  has  changed  to  a 
kind  of  standby  to  cut  out  whole  sub-stations  in  case  of  sub-station 
bus-bar  shorts  or  should,  for  any  reason,  the  instantaneous  relays  or 
switches  fail  to  act.  The  time  protection  should,  however,  hardly 
ever  have  to  come  into  action. 

Not  every  system  is  as  favorable  in  its  layout  to  permit  a  per- 
fection of  protection  which  we  believe  to  have  reached,  but  by  pro- 
perly harmonizing  design,  operating  needs  and  selection  of  protective 
devices  it  should  be  possible  to  develop  an  effective  instantaneous 
selective  protection  for  almost  any  system. 

The  question  of  protection,  however,  cannot,  possibly  be  stand- 
ardized as  it  is  too  largely  dependent  on  local  conditions,  and  for  this 
reason  no  details  of  the  schemes  applied  are  given,  the  intention 
of  the  paper  being  merely  to  show  the  great  prospect  of  operating 
improvements  by  the  use  of  relays  based  on  current  balance. 

Mr.  Dion:  You  have  heard  a  very  interesting  paper  on  a  subject 
of  very  great  interest  to  technical  men.  There  has  been  a  great  deal 
of  attention  given  to  the  matter  of  relay  protection,  devices  for  the 
protection  of  apparatus  and  prevention  of  unnecessary  interruptions 
to  the  service.  There  is  no  subject  of  such  anxiety  to  engineers  or 
one  more  likely  to  cause  embarrassment  in  the  design  of  any  given 
system.     The  paper  is  open  for  discussion. 

Mr.  Julian  C.  Smith:  Mr.  Chairman,  I  listened  with  a  great  deal 
of  pleasure  and  profit  to  Mr.  Ackerman's  paper,  and  I  think  it  de- 
serves the  careful  consideration  of  all  engineers  interested  in  the  de- 
sign and  operation  of  power  companies.  There  is  no  question  but 
with  the  tremendous  expansion  which  is  now  taking  place  in  the  dis- 
tribution of  electrical  power,  that  the  necessity  arises  of  designing 
these  systems  in  the  beginning  so  that  adequate  protection  can  be 
applied.  In  the  old  days  of  designs  the  only  thought  was  to  put  up  a 
transmission  line  provided  with  transformers  that  had  comparatively 
little  relation  to  the  rest  of  the  system.  Today  I  think  all  of  us  have 
reached  a  point  where  we  are  now  endeavoring  to  tie  these  new  ex- 
tensions into  the  system  as  a  whole,  either  by  forming  ring  systems 
or  by  forming  parallel  lines,  so  that  in  case  of  trouble  on  one  particular 
line  the  service  will  either  be  not  interrupted  at  all  or,  if  it  is  inter- 
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rupted,  the  interruption  will  be  limited  to  a  relatively  small  zone. 

Mr.  Ackerman  has  been  able  to  apply  his  talents  fortunately  in  a 
system  that  was,  by  reason  of  its  condition,  relatively  easy,  I  may 
say,  to  work  on.  The  fact  that  there  are  three  or  four  parallel  cir- 
cuits between  Niagara  Falls  and  Toronto  makes  it  much  easier  to 
apply  such  a  selective  system  than  when  there  are  only  two  circuits. 
And,  again,  when  he  is  dealing  with  a  ring  system  it  is  necessarily 
more  difficult  to  apply  the  principle.  Nevertheless,  the  principle  Mr. 
Ackerman  raises — that  is,  the  principle  of  using  selective  action  by 
the  unbalanced  current  conditions  caused  by  the  short  circuit  does 
appeal  to  me  to  be  a  very  proper  principle  to  work  on,  and  I  have 
no  doubt  Mr.  Ackerman,  with  the  experience  he  has  had,  should 
develop  and  may  bring  before  this  society  within  the  next  year  or  two, 
some  very  great  improvements  in  this   essential. 

Mr.  Dion:  I  am  sure  Mr.  Ackerman  will  be  pleased  to  answer  any 
questions  if  you  want  further  details.  If  there  is  no  further  discus- 
sion we  have  reached  the  end  of  our  programme  for  this  morning. 
I  will  ask  Mr.  McDougall  to  resume  the  chair  in  case  he  has  anything 
to  say  before. 
Mr.  McDougall  resumes  the  Chair. 

The  President:  I  am  sure  I  express  your  feelings  when  I  say  we 
thank  Mr.  Ackerman  for  his  paper.  It  was  gotten  up  on  very  short 
notice.  Your  Committee  in  looking  over  prospective  programme 
discovered  that  the  Committee  Reports  and  prospective  speakers 
were  largely  covering  commercial  subjects.  And  in  order  to  cater 
to  the  diversified  taste  of  our  members  we  induced  Mr.  Julian  Smith 
and  Mr.  Ackerman  and  Mr.  Howe  to  give-us  papers  that  would  in- 
terest the  engineers  and  technical  men  of  our  member  companies. 
This  notice  was  given,  I  believe,  last  Monday,  so  you  can  appreciate 
that  the  time  was  short  in  which  to  prepare  the  admirable  papers  we 
have  listened  to. 

As  regards  Mr.  Ackcrman's  work  in  Toronto,  I  personally  know 
that  several  of  the  methods  of  installations  recommended  and  in- 
stalled by  him  were  opposed  by  the  operating  engineers.  The  results 
have  thoroughly  vindicated  Mr.  Ackerman's  judgment  and  knowledge 
and  have  been  approved  and  appreciated  by  those  who  formerly  op- 
posed the  idea. 

I  think  Mr.  Ackerman  probably  told  you  that  another  year  would 
give  him  more  data  on  which  to  write  a  paper  or  draw  conclusions 
from  it.  I  also  understand  that  this  relay  protection  is  largely  a 
question  of  local  adaptation,  cannot  be  laid  down  in  a  general  way 
as  adaptable  to  all  systems  without  taking  into  consideration  the 
local  conditions. 

If  there  is  any  discussion  of  Mr.  Ackerman's  paper  we  would  be 
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glad  to  hear  it,  as  I  am  sure  that  every  technical  man  is  interested 
in  this  development  of  the  scientific  end  of  our  business. 

There  being  no  discussion  I  will  ask  the  Nominating  Committee 
whom  I  mentioned,  Mr.  Dion,  Mr.  Davies,  Mr.  Randall,  Mr.  Wood- 
yatt  and  Mr.  Dunlop  to  meet  the  Secretary  at  the  close  of  this  session 
so  as  to  have  a  report  for  the  Class  A  meeting  this  afternoon. 

There  being  nothing,  further  we  will  declare  the  meeting  ad- 
journed until  2.30  p.m.  this  afternoon,  and  I  hope  you  will  all  be  here 
to  hear  Mr.  Davies'  excellent  report  on  Rate  Research  Committee 
Work.  This  is  a  subject  that  everybody  should  be  interested  in  as 
there  are  some  theories  in  it  that  should  provoke  discussion. 
Meeting  adjourned. 


On  resuming  at  2.30  p.m. 

The  President:    We  will  now  hear  Mr.  Davies'  report. 

Report  of  Committee  on  Rate  Research 

Mr.  Davies:  Mr.  Chairman  and  Gentlemen,  this  paper  is  not  ex- 
actly the  same  as  the  one  of  which  you  have  the  multigraph  copy. 
Some  changes  have  been  made  since  it  was  first  submitted. 

This  Committee,  which  is  the  couterpart  of  the  N.E.L.A.  Com- 
mittee of  the  same  name,  was  created  by  the  President  and  Executive 
Committee  to  bear  a  similar  relation  to  the  C.  E.  A.  as  that  which 
the  National  Committee  fills  to  the  parent  body  of  the  N.E.L.A. 

This  direction  opens  up  a  large  field  of  endeavor  for  our  Com- 
mittee, and  it  is  difficult  to  make  a  start  on  any  particular  line  of 
research  until  this  field  has  been  surveyed  and  plotted  and  thorough 
consideration  given  to  the  whole  question  so  that  the  elements  which 
will  prove  of  immediate  value  can  be  investigated  first  and  those 
which  deal -only  with  gradations  and  niceties  left  until  the  main 
considerations  are  given  a  general  study. 

The  question  of  rates  is  perhaps  the  most  important  of  all  ques- 
tions, since  without  profitable  rates  no  company  can  progress,  and 
without  equitable  rates  no  company  can  be  of  full  service  to  the 
community  which  it  supplies. 

Rates  again  are  the  primary  cause  of  friction  between  the  public 
and  the  central  station  company,  and.  if  complicated,  do  more  to  cause 
criticism,  just  or  unjust,  than  any  other  contact  point  between  the 
parties  thereto. 

Rate-making  since  the  beginning  of  the  commercial  supply  of 
electricity  has  proceeded  almost  at  the  whim  of  the  central  station 
manager;  if  a  company  is  profitable  it  is  taken  as  a  criterion  that 
the  rates  are  well  chosen;  if  otherwise  the  reverse  holds.  The  pen- 
dulum has  swung  from  flat  rates  to  meter  rates,  from  meter  rati 
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mixed  rates,  and  from  mixed  rates  to  rates  which  require  an  account- 
ant to  render  and  a  comptroller  to  check — it  might  well  be  said,  "In  the 
making  of  rates  there  is  no  end." 

Lastly,  before  we  proceed  to  outline  the  field  of  endeavor  laid 
bare  to  this  Committee,  let  it  be  postulated  that  the  growth  of  busi- 
ness absolutely  depends  on  well-chosen  rates,  as  without  attractive 
rates  business  comes  but  slowly. 

Attached  hereto  is  a  chart  which  endeavors  to  show  in  a  readily 
appreciated  form  the  possible  elaboration  of  a  rate  research  study. 
It  is  quite  possible  that  some  of  the  branches  of  study  may  overlap 
the  work  of  other  committees,  but  this  Committee  deems  it  advis- 
able to  indicate  all  factors  required  to  enable  anyone  interested  in  rate 
making  to  proceed   with   an   investigation. 

It  will  be  seen  that  the  field  is  a  very  large  one,  and  that  each 
and  every  branch  and  leaf  on  the  rate  research  tree  is  capable  of 
research  and  investigation. 

In  view  of  this  variety  and  the  short  time  at  the  disposal  of 
the  Committee,  we  feel  that  we  can  only  suggest  the  most  pressing 
topics  for  investigation  and  comment  briefly  on  the  problems  thus 
chosen.  Taking  the  main  branches  in  order,  we  find  the  following 
the  most  important: 

Contracts — Legal — Consequential  Damages 
The  progress  of  the  art  is  not  such  that  it  is  possible  to  provide 
against  interruptions;  the  claims  of  customers  for  damages  through 
loss  or  deterioration  of  product,  which  damages  bear  no  relation  to  the 
price  of  services,  can  have  no  basis  in  equity  nor  should  any  responsi- 
bility for  consequential  damages  be  considered  by  companies  under 
any   condition    whatsoever. 

Competitive  sources  of  power  are  just  as  liable  to  interruption, 
and  in  accepting  service  a  customer  also  accepts  any  risk  of  inter- 
ruption which  is  present.  A  standard  form  of  non-liability  clause 
should  be  included  in  all  contracts,  and  the  following  is  a  form  which 
is  used  by  one  of  the  larger  companies: — "The  company  does  not 
guarantee  a  constant  supply  of  electricity  and  shall  not  be  liable  for 
any  damages  to  the  consumer  in  consequence  of  its  failure  to  supply 
electricity  at   any  time  or  times." 

Rate  Forms — Standardization 
It  would  be  a  good  thing  if  rate  forms  for  similar  classes  of  ser- 
vice could  be  of  the  same  type  in  various  parts  of  the  country.  Ail 
of  us  are  familiar  with  the  difficulties  experienced  in  dealing  with  a 
new  customer  from  another  part  of  the  country  who  is  accustomed 
to  a  rate  form  which  is  not  included  in  the  rates  available;  a  dif- 
ference in  price  is  not  difficult  to  explain  as  the  price  of  many  things 
vary  with   location,   wages,   etc.,   but   a   totally   different   form   of   rate.' 
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not  easily  understood  by  customers,  is  more  difficult  to  explain,  and 
creates  a  feeling  of  distrust  which  no  explanation  will  eradicate. 

There  is  at  the  present  time  an  absolute  lack  of  uniformity  in  the 
definition  of  what  constitutes  a  "Horse  Power";  in  some  cases  a 
twenty  minute  average  load  is  taken,  in  others  a  five  minute  average 
load,  in  some  cases  three  demands  per  month,  in  others  a  single  de- 
mand. 

Demands 

The  width  of  demand  taken,  especially  in  flate  rate  contracts,  is 
a  determining  factor  in  the  revenue  obtained  from  any  service,  and 
while  in  some  cases,  such  as  water  pumping,  refrigeration,  flour  mill- 
ing, textile  mill  driving,  street  lighting,  and  to  a  lesser  degree  shell 
machining  on  large  installations,  the  demand  taken  over  a  short 
period  does  not  differ  much  from  a  demand  taken  over  a  fairly  long 
period;  in  other  cases,  such  as  hydraulic  presses,  air  compressors,  rock 
crushers,  mine  haulages,  etc.,  the  demand  is  a  constantly  fluctuating 
one,  reaching  maxima  of  short  duration  with  regular  frequency,  which 
if  taken  over  a  long  period  would  not  represent  the  capacity  which 
has  to  be  furnished  to  supply  such  demands. 

Again,  in  other  cases,  such  as  elevators,  electric  furnaces,  and 
many  industrial  loads,  the  extreme  maxima  may  be  reached  infre- 
quently and  be  of  short  duration  when  demanded.  Generally  speak- 
ing, the  central  station  company  has  the  right  to  regard  the  question 
from  two  points  of  view.  First,  the  reserve  capacity  for  overloads 
existing  in  the  plants  supplying  the  demand;  second,  the  amount  of 
plant  which  would  have  to  be  installed  by  the  customer  to  take  care 
of  the  demand  if  the  load  were  carried   by   an   independent  plant. 

The  Committee  proposes  to  collect  data  on  the  question  of  the 
characteristics  of  the  demands  taken  by  different  industries  which 
central  stations  supply,  anticipating  that  such  information  may  be  of 
use  to  the  members  in  providing  data  upon  which  rates  can  be  based. 

It  lias  been  suggested  that  steady  loads  arc  best  rated  upon  long 
demand  intervals,  and  fluctuating  load-  upon  short  intervals,  but  while 
on  the  face  of  it  this  may  appear  fair,  it  is  open  to  the  objection  that 
the  -teady  load  with  no  diversity  is  rewarded,  and  the  fluctuating  load 
with  high  diversity  is  penalized. 

Undoubtedly  where  water  Storage  is  possible  or  where  the  sys- 
tem is  large  compared  to  the  demand  to  be  rated,  this  solution  is 
open  to  criticism  and  the  Committee  would  be  glad  of  full  discus- 
sion of  tin's  question. 

Another  solution  is  to  abandon  flat  rates  altogether  and  substi- 
tute mixed  rates  with  a  tlat  rate  portion  of  the  charge  producing  only 
30  to  .mi  per  cent,  of  the  total  revenue;  under  these  conditions  the 
question  of  peak  period  can  be  more  easily  standardized,  as  a  short 
peak  period  will   not  unduly  penalize  any  customer,  and  a  low  load 
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factor,  i.e.,  of  high  diversity,  will  be  taken  care  of  equitably  by  the 
meter  rate  portion  of  the  charge. 

Revenue — Measurements 

Instruments  for  the  determination  of  demand  have  been  slow  of 

development,  and  this  Committee  has  no  doubt  that  all  companies 
suffer  from  lack  of  same. 

The  instruments  required  can  be  divided  into  two  groups — those 
required  for  small  loads,  say  up  to  50  horse  power,  and  those  required 
for  larger  loads. 

The  requirements  for  small  loads  are  low  first  cost  and  low  oper- 
•  ating  costs — for  large  loads  companies  are  warranted  in  obtaining 
high  class  instruments  and  employing  specially  trained  help  for  watch- 
ing and  calibrating  the  instruments  used. 

While  there  are  now  obtainable  a  few  instruments  for  small  loads 
filling  the  above  requirements,  they  are  all  of  a  type  which  register 
current  only,  and  leave  a  record  of  only  one  demand  without  indi- 
cating the  time  at  which  the  demand  occurred.  There  is  without  doubt 
a  great  need  of  an  instrument  for  the  small  load,  and  the  lack  of  same 
has  forced  most  companies  to  the  expedient  of  depending  on  hap- 
hazard tests  or  of  taking  the  rating  or  some  fraction  of  the  rating  of 
the  apparatus  connected  as  the  basis  of  charge  for  the  flat  rate  por- 
tion of  the  account. 

For  the  large  customers  many  excellent  graphic  meters  are  ob- 
tainable; these,  however,  are  open  to  the  objection  that  a  fluctuating 
load  cannot  be  accurately  integrated,  and  also  the  record  is  very  bulky 
and   the   instruments   require   continual   attention. 

There  have  been  developed  recently  graphic  meters  on  the  Merz 
principle  which  show  the  kw.h.  used  during  successive  intervals. 
A  record  for  a  week  showing  the  kw.h.  used  every  fifteen  minutes 
can  be  obtained  on  an  eight-inch  chart  or  on  a  strip  chart  24  inches 
long,  and  the  necessity  of  integration  is  done  away  with,  while  the 
accuracy- of  the  instruments  is  wholly  dependent  on  the  integrating 
meter  by  which   it   is  operated. 

The  attention  of  members  is  directed  to  the  report  of  the  Meter 
Committee,  which  gives  full  data  on  these  meters.  Even  here,  how- 
ever, there  is  one  thing  lacking  on  the  record,  which  is  power  factor; 
and  there  is  still  room  for  an  instrument  which  will  graphically  record 
the  kw.hrs.  and  kv.a.  hrs.  on  the  same  chart  or  on  synchronized  charts. 
An  instrument-  of  the  kw.  demand  graphic  type,  with  a  second  pen 
charting  the  kv.a.,  has  been  produced,  and  a  description  of  it  will  be 
found  in  the  report  of  the  Meter  Committee  of  the  N.E.L.A.,  1917, 
not  yet  published.  The  meter  is  quite  elaborate,  but  its  production  i-. 
a  step  in  the  right  direction. 
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Cost  of  Service — Temporary  Loads 
The  tremendous  demands  created  by  the  war  on  the  central  sta- 
tion have  produced  a  problem  in  rate  making  which  requires  careful 
consideration,  while  the  central  station  has  a  patriotic  duty  to  per- 
form in  trying  to  accommodate  all  loads  offered;  nevertheless,  where 
such  demands  require  the  installation  of  generating  plant  and  lines 
which  are  liable  to  be  idle  when  the  demands  are  lessened,  and  when 
such  extensions  can  only  be  purchased  at  supernormal  prices,  and  will 
be  depreciated  from  50  to  70  per  cent,  when  prices  become  normal 
again,  it  is  obviously"  the  part  of  the  customer  to  pay  either  in  tin- 
rate  or  as  a  separate  item  at  least  the  depreciation,  plus  the  interest 
"ii  such  capital  as  will  have  to  be  carried  idle  for  the  period  after  the 
demand  is  withdrawn  until  normal  business  again  requires  such  ex- 
tensions. 

If  this  is  not  done  companies  are  liable  to  he  faced  with  lower 
earnings  and  higher  fixed  charges  after  the  war.  Broadly  speaking,  tin- 
rate  should  cover  the  investment  required  in  all  cases,  plus  a  fair  profit, 
and   if  this  cannot  be  obtained  the  business  will   be  well  refused. 

Psychology 

This  division  of  Rate  Research  is  one  which  may  appear  hardly 
a  function  of  a  Committee  of  an  electrical  organization,  but  the  modern 
trend  of  thought  is  all  toward  the  scientific  study  of  cause  and  effect 
and  some  problems  of  Rate  Research  can  hardly  be  classified  under 
another  head. 

Good  Will 

There  can  hardly  be  any  question  that  simplicity  of  rate  form  is 
the  sine  qua  non  of  rate  making,  but  still,  from  time  to  time  compli- 
cated rate  forms  are  evolved  which  give  the  customer  the  feeling  of 
taking  a  step  into  the  dark  unknown  when  he  signs  his  name  to  the 
contract  form.  Technicians  and  experts,  too,  often  make  rates  which 
are  far  beyond  the  comprehension  of  customers,  and  while  such  forms 
are  possible  of  application  between  expert  and  expert,  they  savor  too 
much  of  the  methods  attributed  to  autocracy  for  dealings  between 
public  service  corporations  and  their  customer- 
Expediency 

Tlii-.  again  is  a  question  which  will  bear  discussion  and  one  which 
should    not    be    hidden    under   a    bushel. 

The  central  station  has  a  duty  in  the  community  to  promote 
mutual  growth,  and  if  the  granting  of  a  low  rate  to  an  industry  will 
foster  that  industry,  bringing  in  its  train  increased  population  and 
wealth  to  the  community,  and  incidentally  new  customers  for  the 
company  from  whom  they  can  obtain  their  regular  profit,  then  the 
central  station  company  can  afford  to  serve  that  industry  at  almost 
COSl    price    to    the    mutual    well    being. 
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Again,  where  the  cost  of  energy  is  the  critical  factor  in  the  suc- 
cess of  the  enterprise,  i.e.,  electro  product  manufacture — a  low  rate 
is~  justifiable,  but  where  the  cost  of  energy  is  an  incidental  cost  in 
a  hi.srhly  profitable  industry  the  central  station  has  a  right  to  a  good 
profit  in  the  same  way  that  it  is  axiomatic  that  good  wages  arc  the 
legitimate  reward  of  successful  employees  in  a  successful  company. 
In  a  sense  a  central  station  company  is  also  an  employee  of  all  users 
of  its  product,  and  as  such  is  entitled  to  some  share  in  the   profits. 

Charitable 
With  reference  to  low  rates  for  hospitals,  schools,  etc.,  it  is  an  un- 
derstood thing  that  no  one  wishes  to  make  an  ordinary  profit  out 
of  such  institutions,  inasmuch  as  they  represent  the  manifest  desires 
of  the  community  to  promote  its  well  being;  so  therefore,  there 
should  be  no  disposition  on  the  part  of  the  stockholder  per  se  to  take 
a  profit  indirectly  through  his  holdings  in  a  central  station  company. 
The  Committee  trusts  that  a  full  discussion  will  be  given  by 
members  on  the  questions  raised,  and  would  appreciate  direction  by 
the  members  as  to  what  problems  members  have  which  they  would 
like    the    Committee    to    investigate. 

Respectfully  submitted. 

P.   T.   Davies,   Chairman. 

Jas.   B.   Woodyatt. 

H.    E.    Randall. 

A.   A.   Dion. 

M.    C.    Gilman. 

The  President:  Despite  the  many  important  papers  that  we  have 
heard,  there  is  probably  nothing  so  vital  to  the  interests  of  the  com- 
panies as  their  rates.  Many  companies  adopt  a  rate  because  some- 
body else  has  it,  or  because  they  think  they  can  operate  as  cheap]} 
as  anybody  else,  and  therefore  the  others'  rate  is  thought  to  he  ade- 
quate without  proper  study  of  all  local  conditions.  Papers  of  this 
kind  open  a  field  for  thought  that  each  one  of  us  should  not  overlook. 

I  think  we  owe  some  debt  of  gratitude  to  our  representative  on 
this  X.E.L.A.  Committee  for  being  of  use  in  blocking  the  iniquitious 
proposition  of  making-  an  arbitrary  one-hour  peak  standard  demand 
It  is,  to  my  mind,  as  unfair  as  anything  that  could  he  conceived. 
1  'onipanies  with  mixed  loads  very  easily  realize  what  this  paper  points 
out.  that  a  compressor  load  should  not  be  classed  the  same  as  a 
chemical  load.  The  company  has  to  suffer  the  fluctuating  demand, 
whatever  it  may  be.  and  under  the  hour  ruling  would  get  nothing 
for  50  per  cent,  of  the  actual  demand  that  the  customer  would  l>< 
obliged  to  provide  equipment  for  if  he  was  furnishing  his  own  power. 

There  are  so  many  points  brought  up  here  in  this  paper  that 
might  be  of  interest  to  you.      I   am   not   goinj;   to   discuss    the   paper 
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in  detail  because  that  is  your  function.  I  have  to  apologize  to  you 
for  taking  so  much  of  your  time  in  expressing  my  personal  views 
on  some  of  these  papers.  I  have  tried  to  do  that  with  the  idea  of 
encouraging  further  discussion.  I  am  not  used  to  presiding  at  meet- 
ings of  this  kind  and  consequently  sometimes  forget  the  role  I  have 
assumed.  I  will  ask  now  for  a  liberal  discussion  on  this  important 
paper,  and  the  meeting  is  open  for  that  purpose. 

Mr.  Randall:  There  are  a  few  ideas  in  rates  which  1  have  been 
looking  into  recently,  considering  rates  as  an  abstract  proposition. 
It  is.  perhaps,  somewhat  new  to  think  of  rates  from  a  purely  mathe- 
matical viewpoint,  but  it  came  about  like  this:  When  we  consider 
rates  existing  five  years  ago  throughout  Canada  we  will  find  that 
with  respect  to  their  present-day  values  that  they  are  very  much 
higher.  Now,  this  is  particularly  noticeable  in  Ontario  at*  the  pre- 
sent time,  and  it  occurred  to  me  that  there  must  be  some  relation 
between  maximum  net  returns  and  lighting  rates.  That  is,  it  is 
reasonable  to  suppose  that  if  you  had  a  rate,  say,  of  one  cent  a  k\v. 
hour  for  lighting  you  would  have  a  certain  net  return.  If  you  had 
five  cents  it  would  be  another  net  return,  and  if,  say,  20c.  it  would 
be  another  net  return.  Now,  if  you  draw  a  curve  of  net  return  against 
rate,  there  must  be  some  point  at  which  that  curve  would  be  a  maxi- 
mum. In  the  past  there  has  been  a  lot  of  rate  making  on  the  basis 
of  what  the  other  fellow  does.  "Well,  the  rates  there  are  7c.  Oh,  we 
should  get  8c."  But  if  you  look  at  it  abstractly  there  seems  to  be 
some  point  under  certain  conditions  where  the  stimulation  of  business 
due  to  low  rate  per  kw.  hour,  will  more  than  overbalance  the  high 
profits  that  are  obtainable  under  a  very  much  higher  rate  under  which 
the  use  will  be  more  or  less  restricted.  I  took  the  trouble  to  plot  a 
curve  or  two  curves,  in  fact — one  curve  showing  net  return  per  kw. 
hour,  and  another  curve  showing  kw.  hours  per  year  per  capita  on 
lighting  circuits;  plotting  these  indiscriminately  for  various  towns 
against  the  average  rate  per  kw.  hour.  Of  course,  such  a  curve 
-arily  will  be  a  rather  uncertain  thing.  But  it  is  interesting  to 
note  thai  these  curves  show  a  definite  shape.  Both  as  to  maximum 
net  return  per  kw.  hour  and  maximum  use  of  kw.  hours  per  capita 
for  about  200  towns  plotted,  the  maximum  net  results  and  maximum 
rates  occur  at  a  rate  of  somewhat  between  4^Sc  and  6^c  net. 

This  is  simply  an  idea  which  1  would  like  to  bring  up  for  dis- 
cussion, because  it  seems  to  me  logical  that  there  must  be  some 
definite   relation    between    rate   and    maximum   net    return. 

Mr.  Gilman:  A.s  a  member  of  this  Committee  in  name  only,  I 
wish  to  take  this  opportunity  of  congratulating  Mr.  Davies  on  his 
very  fine  paper  dealing  with  such  an  important  subject — a  subject  to 
which  I  am  afraid  too  many  of  us  have  given  too  little  attention.  In 
Ontario,  as  a  previous  speaker  lias  intimated,  we  have  naturally  been 
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more  or  less  guided  (if  you  can  call  it  such)  as  regards  the  rate  ques- 
tion, by  the  actions  of  our  municipal   competitor. 

The   President:    Coercion. 

Mr.  dilman:  That  is  a  better  word.  Our  competitors  have  adopt- 
ed what  is  undoubtedly  an  extremely  scientific  rate. 

The    President:     In   theory. 

Mr.  Gilman:  Theoretically,  and  like  a  good  man;  other  things, 
their  power  rate  in  theory  is  alright,  but  in  practice  it  is  quite  difficult 
to  satisfactorily  arrange  for  the  proper  working  out.  Their  power  rate 
is  a  combination,  as  Mr.  Davies  has  mentioned,  of  a  flat  rate  portion 
plus  operating  charges  depended  on  each  customer's  load  factor. 
"The  nigger  in  the  wood  pile"  in  Toronto  has  been  the  manner  of 
applying  the  rate,  due  to  their  inequitable  basis  of  determining  the 
maximum  demand.  The  demand  has  been  taken  in  almost  every 
manner  and  in  any  fashion  that  could  possibly.be  thought  of— it  has 
even  been  guessed  at — in  fact  anything  has  been  used  that  would 
get  the  business.  At  the  outset  their  policy  was  to  take  the  greatest 
ten  minute  average  demand  for  the  month.  This  did  not  give  the 
customer  quite  enough  benefit  to  enable  them  to  take  away  business 
from  us.  They  accordingly  went  a  bit  further  by  stretching  out  the 
period  of  their  average  maximum  demand  to  15  minutes  and  later  to 
20  minutes.  To-day  they  are  billing  customers  on  a  20  minute  sus- 
tained maximum  demand.  We  have  found  certain  cases  in  the  past 
where  by  means  of  graphic  meters,  their  customer's  demand  has  been 
shown.,  for  instance  at  100  h.p..  and  yet  the  customer  has  continued 
to  receive  bills  on  a  basis  of  80  h.p.  You  will  certainly  agree  that 
such   methods  are  inequitable. 

For  the  past  four  years  our  power  schedules  have  been  practically 
the  same  in  form  as  the  Hydro,  with  this  exception.  We  do  not  feel 
that  the  sustained  maximum  demand  is  a  proper  basis,  and  even  at  the 
expense  of  losing  certain  business  we  have  consistently  maintained 
that  our  customers  should  be  billed  on  an  integrated  basis  of  demand. 

In  order  to  get  away  from  the  discussion  incident  to  the  question 
of  demand,  so  as  to  make  conditions  easier  for  our  salesmen,  and 
to  help  our  revenue  as  well  (possibly  I  have  these  reversed  in  their  or- 
der as  regards  importance)  we  are  considering  what  may  be  a  retro 
grade  step.  We  are  figuring  on  bringing  out  a  power  rate  which  will 
be  based  on  the  connected  load  or  a  function  of  the  connected  load 
rather  than   on  the  maximum  demand. 

We  have  had  a  certain  amount  of  experience  with  such  a  rate. 
as  our  busin<  ss  for  about  three  years  was  taken  under  such  a  rate 
At  that  time  we  found  out  it  worked  very  well,  but  for  certain  rea 
Bons  we  thought  ii  besl  to  alter  the  basis  to  tlie  measured  maximum 
demand.  A-  stated  above  we  now  feel  it  may  he  better  in  gn  hack 
to  the  other  basis. 
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The  idea  will  be  for  us  to  keep  an  accurate  record  of  the  cus- 
tomer's connected  load,  with  due  regard  to  the  fact  that  a  multi- 
plicity of  motors  in  a  manufacturing  establishment  will  cause  a  dif- 
ferent maximum  demand  than  as  if  the  load  was  handled  by  one 
motor.  Our  percentage  maximum  demand  will  be,  graded  accordingly. 
We  feel  from  past  experience  that  such  a  basis  will  be  amply  safe, 
and  are  able  to  count  upon  the  demand  taken  by  the  percentage 
method  as  being  higher  than   the  measured  maximum  demand. 

As  Mr.  Davies  has  mentioned  in  his  paper,  it  is  very  difficult,  in 
fact  practically  impossible,  for  Central  Stations  to  satisfactorily  mea- 
sure the  maximum  demand  of  the  smaller  customers.  We  cannot 
afford  to  buy  the  instruments  that  are  available  at  present  for  the 
work — they  are  too  expensive.  My  reason  in  mentioning  our  proposed 
percentage  method  is  simply  to  illustrate  a  possible  means  out  of 
this  difficulty.  * 

The  President:  On  the  method  of  measuring  demand,  a  certain 
gentleman  from  a  large  company  said  to  me  last  night  that  one  of  his 
testing  inspectors  came  into  his  office  one  morning  and  he  put  down 
on  the  table  in  cash  $300.  My  friend  said.  "What  about  this'"  "Why." 
the  Inspector  said,  "a  customer  nave  me  that  this  morning.  I  was  in 
testing  his  demand."  My  friend  said.  "What  are  you  going  to  do 
about  it?"  "Why.  I  am  going  to  take  it  back  to  him.  1  want  to  show 
you  what  we  are  up  against."  Now,  that  is  one  phase  of  the  testing 
of  demands.  Another  phase  is.  the  cost  of  the  inspection  and  the 
uncertainty  of  it.  Highly  trained  men.  especially  meter  men,  are  very 
difficult  to  get,  especially  at  the  present  time.  They  are  more  or  less 
expensive,  and  a  company  such  as  ours  having  about  26,000  customers, 
possibly  about  Id. 000  power  customers — to  test  those  demands  require- 
able  nun  who  cannot  Ik-  bribed,  cannot  be  fooled  on  operation,  etc. 
1 1  seems  an  equation  as  to  the  value  of  those  men  going  once  in  three 
or  tour  months  to  a  customer  and  making  a  lest  or  in  taking  an  ar- 
bitrary demand  such  as  Mr.  Ciilman  has  referred  to  and  doing  away 
with    the    inspection    other    than    connected    load    inspection.  It    is 

simpler,  of  course,  to  make  a  connected  load  inspection  than  it  is  to 
make  test.  That  is  one  object  we  have  in  view  in  thinking  of  this, 
method  in  arriving  at  demand.  We  have  not  adopted  it  yet,  and  may 
not  adopt  it.  But  in  calculating  results  on  a  percentage  basis  such 
a-  suggested  I  do  not  mind  savin-  that  what  we  have  suggested  JS 
for  any  load  under  loo  h.p..  first  :>0  h.p.  to  be  at  90  per  cent,  and  60 
per  cent,  on  the  balance.  We  have  figured  that  out  over  a  large  num- 
ber of  cases  of  actual  outside  demands,  ami  we  find  that  works  out  at. 
piriu  good  average.  \nd  if.  after  a  Ion-  experience  of  testing,  we 
can  get  a  demand  that  is  fair  without  the  trouble  of  testing,  without 
submitting    our    inspectors    t"    temptation    and   all    that    son    of   thing, 
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and  the  customer  will  accept  it.  surely  we  should  curtail  our  expenses 
and  adopt  it. 

That  is  just  in  explanation  of  some  of  the  reasons  we  have  been 
considering-.  The  competitor  referred  to  by  Mr.  Gilman  has  been  even 
worse  than  lie  has  intimated.  That  is.  these  inspectors  would  y.i  to 
our  customer  and  without  any  test  at  all  would  say:  "How  much  de- 
mand are  the  Toronto  Electric  Light  Company  charging  you  on?"  And 
the  customer  will  produce  his  bills,  show  him  demand,  say,  of  40  h.p.. 
and  Hydro  canvasser  will  say:  "You  could  not  possibly  have  a  demand 
of  that  kind;  we  will  take  it  at  30  h.p."  Now,  we  assaulted  them  in 
the  papers,  we  spent  a  lot  of  money  on  white  paper,  and  came  out 
with  one  announcement  starting  off  something  like  this:  "Do  you 
stand  in  with  the  Hydro  salesman?  Have  you  a  pull  with  the  Hydro- 
Electric  Commission  of  Ontario?  If  so,  are  you  being  discriminated 
against  or  is  your  demand  on  which  you  are  billed  the  same  as 
others?"  etc. — to  create  a  feeling  of  unrest  in  the  minds  of  customers 
that  they  were  not  getting  an  even  divy  with  the  other  customers.  The 
reason  we  adopted  those  tactics,  after  three  years  suffering  all  kinds 
of  injustice,  was  simply  because  of  the  methods  that  they  adopted, 
and  when  they  had  a  surplus  of  $1,500  on  1915  year's  operations  on 
a  gross  income  of  a  million  and  a  half  dollars  they  reduced  their 
rates  20  per  cent.  That  was  a  little  too  much;  it  got  our  goat,  as  the 
saying  i>.  And  it  was  quite  evident  that  they  were  trying  to  put 
us  out  of  business.  Instead  of  that  our  business  has  grown.  The 
people  demand  service.  If  they  do  not  get  it  they  are  not  satisfied. 
We  have  exerted  every  effort  towards  making  our  service  indispens- 
able to  the  customer,  and  tiave  up  until  this  year  ignored  every  meth- 
od they  have  adopted,  but  as  this  announcement  came  out.  as  I  say, 
of  20  per  cent,  reduction  on  their  rates  with  an  announced  surplus 
of  $1,500,  we  decided  that  we  would  adopt  aggressive  methods.  We 
lost  no  friends  through  it.  In  fact,  we  made  friends.  Lots  "t"  people 
telephoned  us  and  said:  "Co  for  them."  It  was  quite  interesting 
while  it  lasted. 

Mr.  Randall:  I  just  want  to  .add  another  word  to  what  I  was 
saying  a  few  moments  ago,  that  high  rate  does  not  necessarily  mean 
high  net  return.  It  has  been  interesting  in  some  "t'  the  American 
States  where  Commissions,  after  investigations,  have  ordered  lighl 
ing  rates  reduced,  but  after  having  lighting  rate-  reduced  they  did 
not  gel  what  they  wanted — that  is.  to  reduce  net  returns  to  the  com- 
pany. The  reduction  of  lighting  rates  actually  increased  the  m-i 
returns  in  many  cases.  It  has  been  very  noticeable  in  several 
where  rate  reductions  have  been  ordered  by  commission-  thai  thesf 
reductions    have    actually    increased    the    net    return    of    the    company. 

Mr.  Gilman:  I  do  not  remember  in  reading  Mr.  Davies'  paper 
a-  to  whether  or  not  definite  recommendation  was  made  with  relation 
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tn  the  standardizing  of  our  power  contracts.  \\  as  it  recommended 
that    this   be   given    attention    by    a    later    committee? 

Mr.    Davies:     Yes. 

The  President:  Col.  Street,  have  you  anything  to  say  in  regard 
to   this   important    subject? 

Mr.   Street:     1    think   not.   Mr.    Chairman. 

Mr.  Maclachlan:  Some  years  ago,  when  1  was  more  intimately 
connected  with  public  utility  work  than  now.  we  were  going  into  the 
question  of  rate  research  very  thoroughly,  and  we  found  that  no 
real  survey  of  a  town  had  been  made  to  find  out  the  varioius.  diversity 
factors  between  the  residential  consumer,  his  transformer,  and  be- 
tween transformers  and  stations.  We  carried  out  some  experiments 
in  three  towns,  varying  from  about  2.000  inhabitants  up  to  about 
18,000  inhabitants  on  an  actual  survey,  measuring  the  houses  both  for 
rooms,  lamps,  cubical  contents,  etc.,  and  carrying  it  back  over  three 
years'  revenue.  And  you  will  find,  T  think,  that  the  most  equitable 
rate  for  using  a  demand  meter  is  based  somewhere  about  the  use 
of  a  rate  so  much  per  room  per  month  with  kw.h.  addition  to  it. 
1  think  it  would  repay  any  company,  more  particularly  a  company 
having  to  deal  with  a  number  of  small  towns,  to  make  an  actual 
survey  of  some  town,  obtaining  diversity  factor,  and  also  finding  out 
the  demands  on  houses  with  regard  to  their  area  or  their  cubical 
contents.  Try  and  find  out  in  pure  abstract  theory  what  is  your 
right  rate;  then  go  ahead  and  bring  in  your  commercial  men  and 
sugar-coat  the  pill  so  that  the  average  consumer  can  understand 
it  and  can  carry  it  out.  The  rate  as  used  in  Ontario  by  the  Hydro- 
Electric  Power  Comimssion  was  not  the  original  rate  designed.  The 
original  rate  designed  was  based  on  a  room  rate,  and  I  understand  that 
it  was  designed   by   Mr.   Alexander   Dow,   of   Detroit. 

The  President:  This  is  a  very  important  'phase  of  rate  making 
that  Mr.  Maclachlan  has  brought  up.  He  omitted  to  explain  that 
in  the  theory  of  rates  there  are  at  least  two  divisions;  one  to  cover 
a  fixed  charge,  cost  of  service,  and  the  other  to  pay  for  the  current 
supplied.  Now,  1  understand  that, this  area  room  charge,  etc..  is  de- 
signed to  pay  companies  a  return  to  take  care  of  the  fixed  charge 
of  service,  and  the  kw.hour  is  a  separate  item  added  to  that.  The 
Hydro-Electric  adopted  a  floor  space  plan,  which  is  a  scientific  rate. 
The  people  objected  to  floor  space  plan  as  it  became  a  minimum 
throughout  the  year  and  when  they  shut  their  houses  up  for  the 
summer  they  found  that  they  were  paying  minimum  anyway.  In 
order  to  offset  that  objection  our  company  adopted  a  room  rate,  so 
that  for  the  first  four  kw.  hours  at  the  first  step  and  second  four 
at  the  second  step  and  balance  for  merely  the  current.  This  has 
worked  out  very  well.  We  took  10,000  cases  of  residences  and 
worked   them   up  and   found   out   that   the  average   use   of  residence  at 
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that  time,  about  two  and  a  halt  years  ago,  was  -even  k\v.  hours  per 
room  per  month.  So  that  the  first  two  steps  of  our  rates,  embracing 
as  it  does  8  kw.  hours  per  room  per  month,  amply  covers  any  loss 
through  empty  houses  in  the  summer.  We  have  no  minimum  charge, 
and  it  appeals  to  the  householder,  and  they  prefer  it,  I  think,  to  the 
floor  space  minimum. 

Mr.  Randall:  I  would  like  to  ask  Mr.  McDougall  what  the  con- 
sumption is  per  room  per  month  if  he  has  any  data  on  it. 

Mr.  Gilman:  I  can  answer  that  question  to  a  slight  extent  by 
stating  that  the  load  factor  of  our  residence  business  has  certainly 
increased.  We  are  not  just  sure  at  present  as  to  whether  or  not  our 
residence  customers'  consumption  quite  reaches  the  figure  of  10  kw. 
hours  per  room  per  month,  as  the  winter  and  summer  average.  I 
know  it  has  increased  very  considerably  and  I  think  it  only  reason- 
able to  assume  from  figures  in  my  possession  that  it  will  closely 
approximate  the  above  mentioned  figures.  Certain  of  our  member 
companies  having  comparatively  high  lighting  rates,  will  undoubted- 
ly find  that  their  kw.  hour  consumption  per  room  per  month  may 
be  as  low  even  as  3.  Our  experience  has  proved  that  a  decrease  in 
rate  has  the  immediate  effect  of  increasing  the  load  factor.  In  To- 
ronto at  present  our  output  is  about  five  times  the  output  previous  to 
our  reduction  in  1911.  Of  course,  there  is  a  great  deal  of  the  increase 
due  to  normal  growth,  but  we  credit  by  far  the  greater  part  to  the 
rate  reduction  which  has  taken  place. 

Mr.  Randall:  That  was  the  point  I  am  trying  to  bring  out,  that 
reducing  the  rate  will  largely  increase  consumption  per  month,  and 
there  must  be  some  point  that  would  lie  the  very  best  point  to  gel 
the  best  results. 

The   President:    Mr.   Davies,  anything  you  would  like  to  add? 

Mr.  Davies:  Well,  Mr.  Chairman,  we  can  give  Mr.  McDougall 
and  Mr.  Gilman  a  little  information  regarding  connected  load  basis. 
I  went  through  the  same  thing  some  time  ago.  and  I  took  all  our 
power  customers  at  that  time,  found  that  the  average  test  was  60 
per  cent,  of  the  connected  load.  I.  myself,  found  the  small  customers 
a  nuisance.  Take  a  test  on  them  at  a  time  when  they  are  busy,  they 
object  to  paying  for  that  amount  at  a  later  date  when  they  get  slack. 
and  although  the  contract  may  state  they  have  to.  it  causes  a  con- 
tinual succession  of  applicants  to  the  door  of  reductions.  In  view  of 
this  our  company  has  cut  out  tested  rates  where  possible  up  to  about 
25  h.p.  Above  that  point  I  am  rather  chary  of  cutting  them  out. 
because  a  man  that  uses  from  25  to  50  h.p.  know-  a  great  deal  about 
the  electrical  business  and  is  quite  liable  to  get  a  motor  and  overload  it. 
So  that  your  60  per  cent,  proportion  may  not  hold.  What  we  did  was, 
we  found  that  the  average  test  was  60  per  cent,  of  connected  loa< 
we  took  our  normal  tested  rate  and  multiplied  it  by  70  per  cent.,  giv- 
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ing  ourselves  17  per  cent,  leeway,  and  in  that  way  come  out  alright. 
We  do  not  take  any  tested  rates,  unless  a  customer  absolutely  in- 
sists upon  it,  on  anything  smaller  than  25  h.p. 

There  is  one  good  thing  to  have  in  any  of  these  connected  load 
contracts,  which  I  think  is  equitable,  and  that  is  that  we  shall  have 
the  right  to  take  the  tested  loadif  the  test  exceeds  the  rate  of  capacity 
of  the  motor.  Without  doubt  it  is  the  easiest  thing  in  the  world  to 
sign  a  man  up  under  these  conditions.  A  man  comes  in  and  says: 
"I  have  a  .'»  h.p.  motor,  how  much  will  it  cost?"  I  don't  have  to  ask 
how  much  load  he  is  going  to  put  on,  how  many  machines,  and  esti- 
mate that  it  will  cost  him  so  and  so.  You  can  come  out  flatfooted 
and  tell  him  that  it  will  cost  him  $17")  a  year,  or  $15  a  month.  And 
the  customer  signs  it,  is  quite  happy  "and  does  not  expect  a  reduction 
when  he  gets  slack. 

Mr.  Randall  made  one  statement  there  that  I  would  like  to 
qualify,  and  that  is,  in  speaking  of  the  reduction  or  the  increase  in 
net  earnings  of  companies  whose  rates  have  been  reduced  by  public 
service  committees,  he  stated:  that  this  was  contrary  to  the  desire 
of  the  Public  Service  Commissions.  I  do  not  think  that  applies  in 
America.  Our  record  and  the  record  of  the  N.E.L.A.  Rate  Com- 
mittee is  that  the  different  Public  Service  Commissions  in  the  States 
are  fair.  They  look  aftex  the  companies  just  about  as  well  as  they 
look  after  the  consumer.  And  unless  some  very  different  trend  of 
opinion  comes  into  these  Commissions,  I  don't  think  it  would  be  wise 
to  go  on  record  as  stating  that  they  had  any  desire  at  any  time  to 
reduce  the  net  earnings.     Mr.   Randall  might  like  to  qualify  that. 

Mr.  Randall:  What  1  meant  to  say  was  this:  Say  they  approved 
of  H  per  cent,  return,  or  whatever  return  was  approved  of,  the  actual 
return  at  that  time  was  greater.  Their  intention  was  to  get  it  down 
to   their  approved   return. 

Mr.  Davies:  Regarding  room  rates,  we  bad  one  experience  of 
double  rate  for  lighting.  We  gave  a  rate  in  Montreal  of  first  30  kw.b. 
per  month  per  connected  kw.  a  certain  rate  and  balance  lower  rate. 
\\  c  never  got  out  of  the  trouble  with  it.  We  backed  down  to  straight 
kw.b.   rate,  which   we  have  now.  and   we   find   it   mofe   satisfactory. 

The  President:  You  cannot  change  the  number  of  rooms  in  a 
In  iuse, 

Mr  Davies:  No,  but  people  in  Montreal  may  not  be  quite  as 
intelligent  a-  those  in  Ontario.  At  any  rate  they  did  not  -rem  to  be 
at   all    keen   on   any    rate   that   is   not   immediately   discernible. 

The  increase  that  Mr.  Gilman  speaks  of  between  1915-1917  would, 
easily    be   accounted    for   by   the  additional   use  of  appliances.      With- 
out doubt   the  increase  in  appliances  is  bound  to  make  a  difference 
of  kw.b.  per  room,  and   same   is   probably   not    altogether   clue   to   in- 
creased  amount    of  lighting. 
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Mr.  Gihnan:  Right  in  this  connection,  my  contention  was  that 
the  decreased  rate  encouraged  the  use  of  appliances,  and'  for  that 
reason   was   accountable    for   the   increased   load    factor. 

With  relation  to  the  determination  of  maximum  demand  on  the 
percentage  basis  I  would  like  to  qualify  here  what  I  said  before,  and 
advise  that  I  omitted  to  then  state  that  we  are  planning  on  leaving 
it  optional  with  ourselves  as  to  whether  or  not  the  maximum  demand 
will  be  taken  on  a  percentage  basis  or  by  measurement.  We  have 
found  by  experience  that  a  good  many  of  our  customers,  particularly 
during  the  present  time,  will  greatly  overload  their  motor  equipment 
due  to  their  inability  to  promptly  receive  new  motors.  We  had  a 
good  instance  of  that  the  other  day,  in  a  customer  with  a  50  h.p.  motor 
carrying  a  continuous  load  of  90  h.p, 

Mr.  Davies:  There  is  always  a  danger  in  that.  I  am  glad  to  find 
that  our  rate  comes  within  the  points  chosen  or  discovered  by  Mr. 
Randall.  He  discovered  it  came  within  4^4  an(l  C)-  -^s  y°u  know,  our 
rate  in   Montreal   is   5c. 

Mr.  Randall:  There  was  one  point  brought  up  yesterday,  and 
that  is,  that  when  new  things  were  tried  it  would  be  much  better  if 
the  companies  would  not  expect  results  for  several  months.  I  think 
it  is  true  that  when  any  change  is  tried  with  respect  to  the  public  no 
decision  should  be  made  on  that  change  inside  of  a  year,  because  it 
takes  about  that  time  for  public  opinion  to  crystallize  and  for  the 
people  to   really  know  what   they  want   to   do. 

The  President:  1  quite  agree  with  you.  We  had  several  experi- 
ences along  that  line  in  Toronto.  The  first  intimation  of  change,  the 
first  two  or  three  months  meant  a  certain  amount  of  explanation  to 
the  customers.  The  last  thing  we  did,  we  withdrew  our  free  lamp  re- 
newals. Our  competitor  does  not  give  those  to  the  customer.  We 
\\>i:<\  to  give  residential  customers  free  lamps.  I  think  in  the  year 
1916  those  free  lamps,  including  the  handling  and  testing  of  them, 
cost  us  pretty  nearly  $40,000.  Now,  we  have  saved  that  and  prac- 
tically increased  our  rates  through  the  withdrawal  of  them,  although 
we  conceded  something  in  our  rate  on  the  second  step  to  the  custo- 
mer, and  there  has  been  very  little  opposition.  We  hear  nothing  of 
it  now.  That  was  started  the  first  of  this  year.  It  takes  a  little 
while — you  must  not  allow  the  disturbance  occurring  at  the  beginning 
of  introduction  of  a  change  to  influence  your  judgment  until  the  thing 
has  had  a  fair  trial. 

If  there  is  no  further  discussion  on  this  paper — I  do  not  want  to 
stop  it;  it  is  very  educational,  and  I  would  like  to  give  everybody  an 
Opportunity — if  there  is  any  further  discussion  we  would  like  to 
have  it. 

Mr.  Dion:  1  wish  to  move  a  very  hearty  vote  of  thanks  to  the 
Public  Utility  Corporations  of  Montreal  and  the  local  section  of  the 


126 


PROCEEDINGS     CANADIAN     ELECTRICAL     ASSOCIATION 


N.  E.  L.  A.  for  the  attention  they  have  given  us  while  we  have  been 
here  and  the  very  splendid  entertainment  we  have  received  at  their 
hands.     I   am   sure   this   resolution   will   he   carried   unanimously. 

Resolution   carried   by   standing  up   and   hearty  hand-clapping. 

The  President:  If  there  is  no  further  discussion  I  will  declare  this 
meeting  adjourned,  and  there  will  now  be  a  Class  A  meeting  of  the 
Class  A  member^,  for  the  business  of  the  Association  confined  ex- 
clusively to  Class  A  members. 
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PROCEEDINGS. 

At  a  meeting  of  the  Managing  Committee  held  at  Montreal  in 
February,  the  following  places  were  suggested  for  our  Twenty-Ninth 
Annual  Convention,  namely:  Niagara  Falls,  Hamilton,  Alexandria 
Bay,  N.Y.,  and  Montreal.  In  accordance  with  the  view  of  the  major- 
ity of  the  members  of  the  Executive,  the  Convention  was  held  at 
Alexandria  Bay,  N.Y.,  on  June  27th  and  28th. 

The  meeting  was  not  as  well  attended  by  individual  members  as 
some  of  our  previous  conventions  held  in  the  larger  centres.  The 
attendance,  however,  was  very  representative  of  our  Company  mem- 
bers and  manufacturers. 

The  members  present  were  very  enthusiastic,  and  the  papers 
presented  by  the  various  Committees  were  well  received.  Some  of 
the  Committees  suggested  certain  new  lines  of  action  for  the  Associa- 
tion, which  it  is  proposed  to  take  up  during  the  coming  year.  There 
were  also  two  special  papers  presented,  involving  new  developments 
in  the  field  of  the  industry. 

An  informal  dinner  was  held  on  the  evening  of  June  27th,  which 
was  attended  by  all  the  members  present  at  the  Convention.  Mr. 
Warburton,  Proprietor  of  "The  Thousand  Island  House,"  provided  a 
very  excellent  dinner,  after  which  a  few  remarks  were  made  by  Mr. 
S.  A.  Sewall,  Mr.  W.  J.  Onken,  Dr.  Carr,  Mr.  P.  T.  Davies,  and  our 
President,  Mr.  A.  Monro  Grier,  K.C.,  whose  remarks  in  the  main 
were  a  tribute  to  those  who  by  their  splendid  efforts  had  made  pos- 
sible the  conclusion  of  the  war  of  the  past  four  years  by  the  signing 
of  the  Treaty  of  Peace. 

The  President,  Mr.  A.  Monro  Grier,  took  the  chair  at  10.30  a.m. 

The  President:  Ladies  and  Gentlemen — I  am  very  glad  that  I 
can  begin  in  that  way  this  morning.  I  notice  that  the  first  order  of 
business  on  our  programme  is  something  solemnly  entitled  as  fol- 
lows: Address  of  the  President,  etc.,  and  the  next  item  is  appointment 
of  Committee  on  President's  Address.  You  will  be  interested  to  hear 
that  item  number  two  can  be  absolutely  disregarded  by  reason  of  the 
fact  that  item  number  one  will  be  practically  non-existent. 

THE  PRESIDENT'S  ADDRESS. 

There  are  one  or  two  things  which  I  am  going  to  speak  about,  not 
in  any  measured  or  formal  way,  certainly  with  no  effort  at  precision. 
I  just  want  to  indicate  some  of  the  activities  of  the  Association. 
Before  I  do  that,  however,  I  should  like  to  say  something  which  lies 
very  close  to  my  heart,  and  that  is,  that  I  feel  that  each  of  us  wel- 
comes each  and  all  the  others  of  us.     We  are  meeting  at  a  place  com- 
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REPORT  OF  SECRETARY-TREASURER,  1918-1919. 

To  the  President  and  Members  of  the  Association: — 

Since  my  election  to  this  office  at  our  last  Annual  Convention,  it 
has  been  my  constant  endeavor  to  improve  and  re-establish  the  activi- 
ties of  the  Association,  to  the  end  that  we  might  be  truly  representa- 
tive of  the  private  Electrical  Public  Utility  Companies  of  Canada, 
and  those  interested  in  these  companies. 

You  will  probably  realize  that  there  have  been  no  calls  made 
on  our  Member  Companies  for  special  subscriptions  during  the  past 
year,  and  although  this  has  not  been  done,  the  finances  of  the  Associa- 
tion are  in  better  shape  than  they  have  been  for  some  years.  In  order 
to  avail  ourselves  of  the  privilege  extended  by  Canada  to  help  finance 
the  war  through  the  Victory  Loan,  your  Secretary-Treasurer,  with  the 
approval  of  the  Managing  Committee,  invested  seven  hundred  dollars 
($700.00)  of  the  Association's  funds  in  fully  registered  bonds,  the 
interest  of  thirty-eight  dollars  and  fifty  cents  ($38.50)  per  year 
helping  to  finance  our  work. 

Our  Auditors'  statement  shows  our  assets  to  be  $2,532.15.  There 
is  outstanding  against  this  about  $80.00  in  invoices  due  July  first. 

We  have  enrolled  the  following  new  members  during  the  year: — 

Class  A 1  member. 

B 37  members. 

C 0 

D 2         " 

E 2 

Total    42 

The  largest  number  of  Class  "B"  members  were  those  enrolled 
in  the  local  Toronto  Section. 

We  have  sent  out  a  number  of  circular  letters  and  questionnaires 
during  the  past  year  to  all  our  Class  "A"  member  Companies,  but  I 
am  sorry  to  say  that  as  a  rule  we  receive  very  few  answers;  this  would 
seem  to  indicate  that  our  efforts  along  different  lines  were  not  meeting 
with  the  support  of  our  various  members. 

At  this  time  I  would  like  to  urge  all  our  members  to  use  their 
good  influence  to  renew  and  rebuild  the  activities  and  membership  of 
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the  Association.  To  do  this  we  need  the  very  active  co-operation  of 
all  of  our  Member  Companies,  as  well  as  the  good  work  of  the  indi- 
vidual members. 

This  is  the  re-construction  period,  and  I  think  it  is  up  to  every 
member  to  apply  this  to  the  Association  as  well  as  to  other  lines. 

In  closing  I  wish  to  thank  our  members  for  their  co-operation 
during  the  past  year. 

Respectfully  submitted, 

WM.  VOLKMANN, 
Secretary-Treasurer. 

The  President:  I  may  say  that  the  Secretary-Treasurer  has  some 
letters  which  he  thinks  would  be  of  interest  to  the  Association,  and 
I  think  perhaps  it  would  be  proper  to  have  them  now. 

Secretary  Volkmann:  We  have  issued  invitations  to  various  men 
to  attend  our  Convention,  among  them  Mr.  T.  C.  Martin,  Secretary 
of  the  N.E.L.A.,  and  Mr.  Martin  J.  Insull,  of  the  Commonwealth 
Edison,  Chicago.  I  have  a  letter  from  Mr.  Insult's  secretary,  which 
I  do  not  think  it  necessary  to  read,  but  sufficient  to  state  that  Mr. 
Insull  was  out  of  the  city  and  was  not  returning  to  Chicago  until  a 
day  or  so  before  this  Convention,  so  that  it  would  make  it  practically 
impossible  for  him  to  be  here. 

The  letter  from  Mr.  Martin  is  in  response  to  Mr.  Grier's  invita- 
tion. 

The  President:  I  think  as  this  is  an  individual  letter  to  myself 
I  will  read  this  one  as  from  Mr.  Martin  to  myself. 

Twinbrook  Farm,  Ringville,  Mass.,  June  20,  '19. 

Hon.  A.  Monro  Grier,  K.C., 
Toronto,  Can. 
Dear  Mr.  Grier: 

I  am  just  in  receipt  at  my  farm  herein  in  Western  Mass.,  of 
your  kind  invitation  of  June  14,  to  attend  the  annual  meeting  of 
the  C.E.A.,  at  Alexandria  Bay,  June  27-28;  and  would  certainly  be 
most  happy  to  accept.  I  have  many  pleasant  recollections  of  past 
Canadian  Conventions,  including  the  last,  when  you  were  elected  as 
President. 

I  am,  however,  officially  on  sick  leave,  and  was  terribly  tired 
out  when  I  came  here  some  weeks  ago;  although  at  this  moment  I 
never  felt  better  in  my  life.  Should  none  of  my  elective  associates 
be  able  to  attend,  I  shall  be  very  glad  to  be  instructed  to  represent 
the  N.E.L.A.,  as  in  bygone  years.  I  am  therefore  sending  a  copy  of 
this  letter  to  the  New  York  Office  and  shall  await  orders.     Meantime, 
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with  thanks  for  your  thought  of  me,  and  heartiest  wishes  for  a  suc- 
cessful and  memorable  meeting,  believe  me, 

Yours  most  sincerely, 

(Signed)   T.  C.  MARTIN. 

I  read  this  because  I  wish  to  say  that  presently  I  shall  be  able 
to  welcome  a  representative  from  the  N.E.L.A.,  and  our  only  regret 
is  that  we  have  not,  in  addition  to  the  one  we  have  here,  our  old 
friend  Mr.  Martin,  from  whom  we  have  received  that  appreciative 
letter. 

Secretary  Volkmann:  We  have  received  a  number  of  communi- 
cations, one  from  the  Ontario  Association  of  Electrical  Contractors 
and  Dealers,  by  Mr.  K.  A.  Mclntyre,  Chairman,  asking  us  to  appoint 
a  representative  to  co-operate  with  other  organizations  in  Ontario 
with  a  view  to  establishing  better  co-operation  in  the  electrical 
industry. 

We  have  received  two  different  communications  from  the  Cana- 
dian Engineering  Standards  Association.  The  Canadian  Engineering 
Standards  Association,  a  body  recognized  by  the  Government, 
can  appoint  sub-committees  composed  of  representatives  of 
the  various  companies,  manufacturers,  users,  etc.,  who  are  interested 
in  the  adoption  of  standards  covering  various  standard  products,  to 
consider  and  propose  standard  specifications;  their  intention  being 
to  get  all  those  who  are  interested  in  one  particular  line  together 
with  a  view  of  adopting  standards  of  manufacture  so  as  to  eliminate 
a  large  amount  of  special  equipment,  with  a  view  to  promoting 
greater  efficiency.  I  have  a  letter  from  Mr.  Durley,  Secretary,  ask- 
ing us  to  appoint  a  Representative  to  act  on  a  sub-committee  taking 
up  the  standardization  of  transformers. 

We  have  a  similar  letter  in  connection  with  the  standardization 
of  electric  lamps.  I  do  not  think  it  necessary  for  me  to  read  the 
letter  except  to  say  that  they  ask  a  representative  from  the  Canadian 
Electrical  Association. 

I  might  say  in  connection  with  the  Transformer  Sub-Committee 
that  our  Electrical  Apparatus  Committee  this  year  in  making  up 
their  report  made  it  up  along  the  lines  of  having  a  discussion  on 
this  question,  so  that  the  Canadian  Electrical  Association  might 
work  along  the  lines  of  the  report  of  the  N.E.L.A.  on  the  standard- 
ization of  transformers.  This  report  will  probably  be  right  in  line 
with  the  work  that  the  Canadian  Engineering  Standards  Association 
wishes  to  take  up. 

I  think  that  is  all  the  correspondence  I  have  to  take  up. 

The  President:  The  next  item  of  business  is  an  address  by 
representatives  of  the  National  Electric  Light  Association,  and  in 
that  connection  I  have  the  pleasure  of  stating  that  we  are  very  glad 
to  have  with  us  this  morning  Mr.  Sewall,  the  Acting  Secretary  of  the 
National  Electric  Light  Association,  and  we  share  to  a  certain  extent 
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the  happiness  of  Mr.  Sewall  himself  in  that  he  has  the  pleasure  of 
having  Mrs.  Sewall  with  him  also.  We  welcome  Mr.  Sewall  to  our 
midst  this  morning,  as  well  as  Mrs.  Sewall,  and  we  ask  from  Mr. 
Sewall  some  few  remarks  to  cover  this  item  on  the  programme. 

ADDRESS  BY  MR.  S.  A.  SEWALL. 

Mr.  Sewall:  (was  received  with  hearty  applause.)  Mr.  Chair- 
man, Ladies  and  Gentleman: — It  gives  me  sincere  pleasure  to  bring 
the  greetings  of  the  President  and  Executive  Committee  of  the 
N.E.L.A.,  together  with  the  good  will  and  wishes  of  every  one  of 
our  12,000  individual  members.  There  has  always  been  a  wonderfully 
good  feeling  of  fellowship  between  the  Canadian  Electrical  Associa- 
tion and  the  N.E.L.A.  This  is  not  a  fellowship  for  gain  or  profit 
so  much  as  the  heartfelt  feeling  that  we  on  one  side  of  the  line 
have  for  you  on  the  other. 

A  year  ago  you  were  working  hard  to  keep  pace  with  the  ever 
changing  work  brought  about  by  the  war,  and  now  that  peace  is 
here,  the  problems  before  you  to-day  are  even  more  complex  than 
those  arising  out  of  the  war,  and  they  must  be  solved.  Far  from 
being  able  to  rest  on  your  laurels,  you  must  put  your  shoulder  to  the 
wheel  and  push  without  rest  and  without  pause.  These  problems 
must  be  solved,  not  to  your  satisfaction,  but  to  the  satisfaction  of  all, 
for  the  industry  that  we  serve  brings  to  the  people  more  real  service, 
more  pleasure  and  more  comfort  than  any  other.  And  while  you  are 
thinking  of  this  service,  why  not  look  to  an  ideal,  keep  it  before  you 
— an  ideal  that  is  almost  visionary — when  there  will  be  no  inhumanity 
of  man  to  man  and  the  countless  thousands  will  cease  to  mourn  and 
there  will  be  a  glorious  peace  on  earth  and  goodwill  towards  all  men. 
I  thank  you.     (Loud  applause.) 

The  President:  I  should  like  to  pause  for  a  moment  in  our  pro- 
ceedings now  to  record,  upon  behalf  of  all  of  us,  and  most  distinctly 
including  myself,  our  very  great  appreciation  of  the  utterance  we 
have  just  listened  to  from  Mr.  Sewall.  How  well  timed  it  was  was 
evident  in  listening  to  it.  The  only .  quarrel  we  could  have  with  it 
was  upon  the  score  of  brevity;  but,' after  all,  there  is  this  to  be  re- 
membered with  reference  to  short  and  terse  remarks,  that  we  are 
far  better  able  to  remember  the  whole  of  them  than  if  they  were 
longer.  And  when  remarks  are  characterized  by  such  fine  signifi- 
cance and  clear  pointing  to  the  things  which  are  of  worth  and  value, 
I  feel  that  as  has  been  the  case  with  the  happy  remarks  to  which  we 
have  just  listened  to  we  are  all  pleased  to  think  that  we  shall  re- 
member them  with  ease  as  well  as  with  joy.     (Applause.) 

I  now  have  the  pleasure  of  announcing  to  you  that  there  will  be 
a  dinner  of  the  Association  this  evening. 

The  next  on  the  programme  is  the  Report  of  the  Committee  on 
Accident  Prevention,  by  Wills  Maclachlan. 
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REPORT  OF  ACCIDENT  PREVENTION  COMMITTEE. 

Wills  Maclachlan,  Chairman. 

Mr.  President  and  Members  of  the  Canadian  Electrical  Association: — 
Your  Committee  on  Accident  Prevention  has  held  three  meetings 
during  the  year  just  closing.  We  have  had  before  us  the  work  done 
by  the  Accident  Prevention  Committees  of  the  National  Electric 
Light  Association,  and  have  tried  as  far  as  we  were  able  to  adopt 
the  report  and  proceedings  of  that  committee  to  Canadian  conditions. 
During  the  war,  although  companies  well  realized  the  great 
need  for  the  conservation  of  human  life,  due  to  the  depletion  of  men 
for  service  overseas,  yet  they  felt  in  some  instances,  where  it  could 
not  be  perfectly  proven  that  certain  arrangements  would  materially 
assist  in  the  saving  of  life,  that  the  money  and  labor  were  not  avail- 
able for  the  carrying  out  of  these  otherwise  laudable  schemes.  With 
the  signing  of  the  armistice,  and,  as  we  hope,  the  signing  of  peace 
within  a  few  days,  conditions  have  materially  changed,  and  this 
Association  might  well  look  forward  to  carrying  into  very  active 
operation  some  of  the  schemes  that  have  been  found  to  have  merit 
in  the  prevention  of  the  loss  of  life  or  limb  to  the  employees  of  the 
electric  companies.  Some  of  the  more  important  points  that  have 
been  taken  up  by  your  committee  might  be  classified  under  the  follow- 
ing sub-titles: 

Insulated  Handles. 
Your  committee  wishes  to  draw  to  the  attention  of  the  Association 
the  extreme  hazard  in  allowing  men  to  use  tools  with  insulated 
handles  that  are  purchased  from  various  manufacturers.  This  insula- 
tion is  oftentimes  depended  upon  for  the  protection  of  life,  where  it 
is  more  a  case  of  good  luck  than  good  management  that  a  fatality 
does  not  result.  Your  committee  would  recommend  to  the  Association 
that,  so  far  as  possible,  tools  with  insulated  handles  be  not  used 
except  for  very  high  voltages,  where  special  tools  are  required,  but 
that  dependence  be  placed  upon  rubber  gloves  tested  according  to 
specifications  that  will  appear  hereafter. 

Classification  of  Reports  of  Accidents. 

For  the  past  few  years  the  National  Electric  Light  Association 
has  requested  their  members  to  report  accidents  on  a  form  (Page  18) 
prepared  by  the  Association  to  headquarters.  These  reports  are 
then  compiled  and  statistical  information  prepared  therefrom.  This 
information  is  of  inestimable  value  to  member  companies  in  seeing 
where  most  of  the  accident  loss  has  occurred  in  the  past,  and  so  be 
prepared  for  the  preventing  of  similar  loss  in  the  future.  Your 
committee  would  recommend  that  similar  forms  be  prepared  by  the 
Canadian  Electrical  Association,  and  company  members  be  requested 
to  report  accidents  to  the  Canadian  headquarters,  the  statistical  in- 
formation   from    which    could    be    prepared    and    submitted    to    your 
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Association.  At  the  same  time  the  information  being  prepared  in  a 
similar  way  to  that  used  by  the  N.E.L.A.  would  be  conveyed  to  the 
N.E.L.A.  to  assist  them  in  presenting  more  complete  data. 

Rubber   Glove   Specification. 

For  some  years  past  the  committee  of  the  N.E.L.A.  has  been 
working  on  the  question  of  the  preparation  of  a  specification  for  "the 
purchase,  testing  and  care  of  rubber  gloves  for  service  on  high 
voltage  apparatus  on  circuits  not  exceeding  3,000  volts  to  ground." 
Your  committee  has  collaborated  with  the  N.E.LuA.  committee  and 
submits  herewith,  marked  "Appendix  1,"  page  19,  such  a  specification. 
Your  committee  would  recommend  that  these  specifications  be  adopted 
by  this  Association  and  used  by  the  Canadian  member  companies. 

Specifications  for   Linemen's  Belts. 

Similarly  with  the  case  of  linemen's  belts,  we  nave  collaborated 
with  the  N.E.L.A.  committee,  and  a  tentative  specification  has  been 
prepared,  copy  of  which  is  attached,  together  with  blue  print,  and 
marked  "Appendix  2,"  page  24.  Your  committee  would  recommend 
that  these  specifications  be  used  by  member  companies  as  a  tentative 
specification  and  criticisms  and  reports  of  attached  be  reported  to 
your  committee  so  that  more  information  can  be  obtained  before  a 
definite  specification  is  adopted. 

Co-operation  for  Safety  Work. 

Your  committee  has  had  brought  to  its  attention  by  one  of  its 
members,  the  very  successful  work  of  the  Hamilton  Electric  Safety 
First  Association,  composed  of  the  Hamilton  Hydro-Electric,  Dominion 
Power  &  Transmission  Co.,  Bell  Telephone  Company,  C.P.R.  and 
G.N.W.  Telegraph  Companies,  Hamilton  Fire  and  Police  Departments. 
By  this  Association  dangerous  points  on  the  various  overhead  lines 
in  the  City  of  Hamilton  were  brought  to  the  attention  of  the  officers 
of  the  proper  companies,  and  where  possible  the  difficulty  was  rectified. 
We  attach  hereto,  marked  "Appendix  3,"  page  27,  a  report  by  a  mem- 
ber of  this  committee,  together  with  other  data,  and  would  recommend 
to  the  Association,  where  possible,  the  adoption  of  this  scheme  in 
other  cities. 

The  bulletin  of  the  N.E.L.A.  has  a  section  devoted  to  the  work  of 
accident  prevention,  and  your  committee  would  direct  the  attention 
of  the  member  companies  to  this  section  of  the  bulletin.  Data  is  pre- 
sented there,  and  short  articles  pertaining  to  accident  prevention  in 
the  utility  field,  and  it  is  hoped  that  such  information  will  be  read  and 
put  into  practice  where  possible  by  your  companies.  This  is  practical 
information,  written  by  those  in  utility  work,  for  the  information  and 
guidance  of  men  like  situated. 

Pensions  and  Sick   Benefits. 

The  National  Electric  Light  Association  at  their  Atlantic  City 
convention  saw  fit  to  instruct  their  officers  to  appoint  a  committee  to 
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look  into  those  most  important  employee  relations  pertaining  to 
pensions,  sick  benefits  and  other  welfare  and  economic  lines  for  the 
benefit  of  the  employees  of  the  electric  companies.  In  these  times 
when  the  newspapers  and  other  press  are  full  of  problems  of  unrest, 
particularly  that  applied  to  relations  between  the  employer  and  em- 
ployed, it  is  not  necessary  for  this  committee  to  point  out  to  you  the 
seriousness  of  the  situation,  but  we  would  respectfully  recommend  that 
the  Canadian  Electrical  Association  take  ample  means  whereby  their 
member  companies,  and  particularly  the  executives  of  their  member 
companies,  are  kept  fully  advised  as  to  the  best  methods  for  solving 
this  most  serious  problem,  and  where  your  committee  can  most  help 
it  will  be  glad  to  do  so  if  directed. 

Educational  and  Publicity  Methods. 
In  the  report  of  the  Accident  Prevention  Committee  to  the 
N.E.L.A.,  they  made  a  very  full  and  complete  report  in  connection 
with  educational  and  publicity  methods  in  connection  with  accident 
prevention.  Your  committee  would  direct  the  attention  of  the  mem- 
ber companies  to  this  report.  It  is  very  complete  and  well  warrants 
the  reading;  particularly  of  executives  of  companies. 

Goggles. 

It  has  been  found  that  some  member  companies  do  not  know 
where  to  find  the  goggles  that  they  require  for  the  protection  of  their 
men.  For  general  information,  goggles  for  the  protection  of  the 
eyes  of  workmen  from  electric  flash  can  be  obtained  from  A.  H. 
Hardy  &  Co.,  10  South  Wabash  Avenue,  Chicago,  Illinois.  They 
are  called  the  "Harco  Safety  Goggle,"  and  if  fitted  with  Noviol  lens 
will  protect  the  eyes  of  workmen  from  the  ultra-violet  in  an  electric 
flash.  Your  committee  would  also  recommend  that  member  com- 
panies see  that  their  men  are  equipped  with  suitable  goggles  for 
the  protection  of  the  eyes  from  flying  chips  of  steel  or  concrete 
when  doing  any  chipping  or  drilling  of  these  materials.  These 
goggles  can  be  obtained  from  a  number  of  reliable  goggle  manufac- 
turers, and  if  member  companies  are  not  able  to  obtain  the  suitable 
goggles,  information  will  be  supplied  from  your  Association  head- 
quarters. 

Resuscitation  from  Electrical  Shock. 

Your  committee  has  been  giving  particular  attention  to  the 
question  of  resuscitation  methods  for  electrical  shock,  and  has  kept  in 
touch  with  the  work  being  carried  on  in  the  United  States.  Without 
further  comment,  we  would  recommend  that  this  Association  form- 
ally approve  "the  rules  for  resuscitation  from  electrical  shock  by  the 
prone  pressure  method,"  as  issued  by  the  N.E.L.A.,  in  booklet  and 
chart  form,  copy  of  which  rules  are  attached  and  marked  "Appendix 
4,"  page  29.  We  would  further  recommend  that  this  Association  make 
arrangements  to  print  the  rules  and  the  accompanying  chart  over  the 
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name  of  the  Canadian  Electrical   Association  for  distribution  where 

found  desirable  in  Canada.  For  your  information,  these  rules  have 
already  been  approved  by  the  Hydro-Electric  Power  Commission  of 
Ontario,  and  by  the  Association  of  Municipal  Electric  I'tilities  of 
<  Mitario. 

Your  committee  feels  that  it  has  done  very  little  during  the 
year,  but  has  attempted  to  present  before  you  some  of  the  more 
in  portant  points  in  connection  with  the  work  of  accident  prevention. 
These  points  may  appear  to  deal  more  with  the  physical  side  of  the 
work,  but  in  previous  reports  your  attention  has  been  drawn  to  the 
fact  that  without  sincere  co-operation  and  active  participation  in  the 
work  of  accident  prevention,  from  the  highest  official  of  the  com- 
pany down  to  the  newest  employee,  successful  accident  prevention  is 
impossible. 

Respectfully  submitted, 

R.  F.  HAYWARD.  F.  T.  KAELIN. 

L.  A.  KENTON.  J.  H.  MARTIN. 

W.  H.  McIXTYRE.  J.  F.  NEILD. 

F.  E.  O'NEIL.  J.  S.  H.  WURTELE. 

WILIS  MACLACHLAN,  Chairman. 

Mr.  Maclachlan:  I  would  like  to  move  the  formal  adoption  of 
the  report. 

The  President:  Gentlemen,  it  is  always  a  pleasure  to  hear  Mr. 
Maclachlan  on  the  subject  of  Accident  Prevention,  because  he  is 
really  one  who  knows  the  subject,  and  I  feel  quite  sure  that  the  proper 
action  will  be  taken  with  reference  to  his  suggestion  as  to  the  adop- 
tion of  the  rules  which  he  mentions.  Mr.  Maclachlan  has  moved  that 
his  report  be  adopted.     That  should  be  seconded  by  someone. 

Mr.  Dion:  I  am  pleased  to  second  that,  and  in  doing  so  I  would 
like  to  emphasize  what  has  been  said  and  express  the  hope  that  the 
report  will  be  by  no  means  pigeonholed  but  that  the  incoming  Execu- 
tive will  act  on  the  recommendations  contained  in  the  report. 

The  President:     Before  I  put  the  motion  is  there  any  dia 
on  the  paper? 

Mr.  Maclachlan:  Mi^ht  I  distribute  some  of  the  Resuscitation 
booklets  that  we  have? 

The  President:     Do  you  prefer  to  do  it  now  or  afterwards? 

Mr.  Maclachlan:  They  might  come  into  the  discussion  of  this 
report. 

Secretary   Volkmann:     I   mi^ht  state  there  are  sufficient   of  these 
citation  booklets  here,  so  that  if  any  of  you  wish  to  take  them 
along  for  reference — there  are  plenty   to  k<>  around. 

The  President:  If  you  are  content  to  adopt  the  report  as  made 
without  discussion,  I  will  put  it  to  the  meeting.  It  has  been  moved 
and  Seconded  that  the  Report  of  this  Committee  be  adopted;   is  it   your 

pleasure '.'     1 1  !arried. » 
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NATIONAL   ELECTRIC    LIGHT    ASSOCIATION. 

Committee  on  Accident  Prevention 

REPORT  OF  ACCIDENT  TO  EMPLOYEE 

For  the  confidential  use  of  the   Committee  to  assist   in  a   study  of 
accident  prevention. 

EMPLOYER:     Name  and  Location 

AGE  OF  INJURED  EMPLOYEE  (Name  not  required)         Occupation 
ACCIDENT:     Day  and  Hour 
Brief  Description 

INJURY:     Part  of  person  injured 

Extent  and  probable  time  lost  on  account  of  injury 

SUGGESTED  REMEDY  (to  avoid  such  accident) 


Where  possible  attach  photograph  or  drawing  to  illustrate  accident. 
Use  back  of  this  report  for  such  additional  information  as  may  be 
given. 


l'.M  Signed 

This    Report   should   be   sent   to    the    Statistical    Secretary,    National 
Electric  Light  Association,  29  West  39th  St.,  New  York  City. 
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Appendix  1. 

SPECIFICATIONS  FOR  THE  PURCHASE,  TESTING  AND  CARE 

OF  RUBBER  GLOVES  FOR  SERVICE  ON  HIGH  VOLTAGE 

APPARATUS    ON    CIRCUITS    NOT    EXCEEDING 

3,000  VOLTS  TO  GROUND. 


A.  PURCHASE  SPECIFICATIONS: 

Note:  These  specifications  refer  only  to  the  rubber  glove  itself, 
and  are  not  intended  to  cover  either  an  external  or  an  internal  non- 
rubber  glove  with  which  the  rubber  glove  may  be  intended  to  be 
used.  As  a  further  factor  of  safety,  rubber  gloves  should  be  used 
with  suitable  protective  covering. 

1.  General  Description. 

The  gloves  furnished  under  these  specifications  shall  be  manu- 
factured by  the  "dipping"  process,  and  shall  be  free  from  seams  or 
patches  of  any  kind.  The  material  shall  be  a  high  grade  rubber  or 
rubber  compound,  properly  vulcanized  and  shall  comply  with  the 
specifications  described  in  the  following  paragraphs.  The  gloves 
shall  be  reversible  and  both  surfaces  shall  be  smooth  and  free  from 
blisters,  pin  holes,  protuberances,  cracks  and  any  particles  of  foreign 
matter  or  any  other  physical  defect  which  -can  be  detected  by  a 
careful  and  thorough  facial  examination. 

Note:  (a)  Experience  indicates  that  gloves  vulcanized  by  the 
acid  method  deteriorate  more  rapidly. 

2.  Marking. 

Each  glove  shall  be  marked  in  such  a  way  as  not  to  injure  the 
glove,  with  the  name  of  the  manufacturer,  the  size  of  the  glove  and 
a  serial  number. 

3.  Length  and  Size. 

Unless  otherwise  specified,  the  length  of  each  glove  shall  not  be 
less  than  14  inches  as  measured  from  the  tip  of  the  second  finger  to 
the  edge  of  the  cuff.  The  size  of  the  glove  shall  not  be  less  than  the 
size  marked  on  the  glove,  the  measurement  to  be  made  around  the 
hand  at  the  knuckles  in  the  usual  manner. 

4.  Thickness. 

The  average  thickness  of  gloves  which  are  to  be  used  with  outer 
protective  non-rubber  gloves,  shall  not  be  less  than  50  mills.  The 
thickness  at  any  part  of  any  glove  shall  not  differ  from  the  average 
thickness  by  more  than  15      of  the  average  thickness. 

5.  Inspection  and  Voltage  Test. 

Each  glove  submitted  shall  be  carefully  inspected  for  the  defects 
outlined  in  paragraph  1,  both  inside  and  outside  (by  reversing).     Each 
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glove  which  is  acceptable  shall  then  be  subjected  to  an  alternating 
potential  of  10,000  volts  (r.m.s.  value)  for  not  less  than  three  min- 
utes without  puncturing  or  without  showing  a  leakage  current  of 
more  than  10  milli-amperes  at  any  time  during  the  test. 

6.  Physical  Properties. 

A  test  specimen  cut  from  a  glove  shall  have  the  following  physical 
properties: 

Tensile  strength — not  less  than  1,200-lb.  per  sq.  inch.  Total 
elongation  at  rupture — not  less  than  500  per  cent,  in  two  inches  (2 
inches  stretched  to  12  inches).  Elasticity — set  of  not  more  than  0.4 
inch  in  2  inches. 

7.  Dielectric  Strength. 

The  gloves  shall  be  capable  of  withstanding  the  application  of 
18,000  volts  (r.m.s.  value)  for  one  minute  without  puncturing  or 
without  showing  a  leakage  current  in  excess  of  15  milli-amperes  per 
glove. 

8.  Test  Methods. 

All  tests  shall  be  made  in  accordance  with  the  procedure  pre- 
scribed in  "Specifications  for  Methods  of  Testing  Rubber  Gloves." 

9.  Acceptance  and  Rejection. 

Those  gloves  complying  with  all  requirements  of  these  specifica- 
tions shall  be  accepted.  If,  however,  gloves  which  pass  clause  No.  7, 
fail  in  the  test  in  clause  No.  5,  the  entire  lot  shall  be  rejected. 

B.  SPECIFICATIONS     FOR     METHOD     OF     TESTING     RUBBER 
GLOVES. 

1.  Voltage  and  Leakage  Current  Test. 

The  gloves  should  be  tested  in  ordinary  hydrant  water  at  normal 
room  temperature  (60  to  80°  F.)  by  immersing  in  the  water  to  within 
about  1%  to  2  inches  of  the  edges  of  the  cuff  and  filling  with  water 
up  to  the  same  point.  The  water  inside  the  glove  and  that  outside 
the  glove  forms  the  test  electrodes.  These  are  conveniently  connected 
to  the  testing  transformer  by  means  of  a  chain  suspended  in  the 
glove  and  by  direct  connection  to  the  containing  vessel. 

The  testing  voltage  should  be  obtained  from  a  testing  equipment, 
no  part  of  which  has  a  rating  at  the  testing  voltage  of  less  than  % 
kv-a  per  glove  being  tested.  In  no  case  should  the  rating  of  any 
part  of  the  testing  apparatus  be  less  than  2  kv-a.  The  frequency 
of  the  testing  voltage  should  not  be  over  65  cycles. 

The  potential  should  be  applied  at  a  low  value  and  gradually 
and  steadily  raised  and  lowered  at  a  rate  of  approximately  800  to 
1,000  volts  per  second,  until  the  prescribed  testing  voltage  is  reached. 
The  test  period  should  be  counted  from  the  instant  when  the  prescribed 
testing  voltage  is  reached. 
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The  method  of  regulating  the  testing  voltage  should  be  one 
which  does  not  distort  the  wave  form  of  the  testing  voltage  from  n 
sine  wave.     Acceptable  methods  include: 

(a)  Field  regulation  of  the  alternator  supplying  the  transformer. 

(b)  Induction-type  regulator. 

(c)  Variable-ratio-transformer  type  of  regulator. 

(d)  Potentiometer  type  of  rheostatic  control  where  the  current 
in  the  portion  of  the  "potentiometer"  resistance  in  parallel  with 
primary  of  the  transformer  is  at  least  five  times  the  exciting  current 
of  the  transformer. 

The  testing  voltage  may  be  measured  by: 

(a)  A  properly  calibrated  electrostatic  voltmeter  connected 
dh'ectly  across  the  gloves  under  test,  or, 

(b)  Any  properly  calibrated  commercial  type  of  alternating  volt- 
meter connected  to  the  low  tension  side  of  the  transformer  in  con- 
junction with  the  ratio  of  transformation  of  the  transformer  provided 
that  the  ratio  is  definitely  known  for  all  test  conditions,  or, 

(c)  A  calibrated  potential  transformer  with  a  voltmeter. 
The  leakage  current  may  be  measured  by: 

(a)  Directly  by  inserting  a  milliameter  in  series  with  each  indi- 
vidual glove  in  turn,  or, 

Note:  It  is  customary  to  make  high  voltage  tests  of  this  char- 
acter with  one  end  of  the  circuit  grounded,  the  containing  vessel 
usually  being  the  grounded  end  of  the  circuit.  The  milliameter 
should,  therefore,  be  connected  in  at  the  grounded  end  of  the  circuit 
and  shunted  by  a  short  circuiting  automatic  self-closing  switch,  which 
will  therefore  always  keep  the  circuit  closed  except  at  the  instant 
of  reading  and  thus  maintaining  an  uninterrupted  ground. 

(b)  An  ammeter  in  the  low  tension  circuit  of  the  testing  trans- 
former. In  this  case  the  leakage  current  should  be  determined  by 
noting  the  decrease  in  the  low  tension  current  when  the  glove  is  dis- 
connected from  the  high  tension  testing  circuit,  the  voltage  being 
left  on  the  test  circuit. 

The  difference  in  the  two  currents  divided  by  the  ratio  will  give 
the  leakage  current  with  sufficient  accuracy.  If  several  gloves  are 
tested  at  one  time,  the  leakage  current  may  be  determined  by  noting 
the  decrease  in  the  low  tension  current,  when  one  glove  at  a  time  is 
disconnected  from  the  test  circuits,  the  remaining  gloves  being  left 
connected  to  the  circuit. 

Each  glove  which  passes  this  voltage  and  leakage  current  test 
should  be  stamped  with  the  date  of  test. 

2.  Dielectric  Strength  Test. 

Two  per  cent.  (2%)  of  the  gloves  which  pass  the  acceptance  test 
(Clause  5  in  "Purchase  Specifications")  should  be  selected  at  random 
and  tested  for  dielectric  strength.  The  gloves  should  be  filled  with 
water  and  immersed  in  water  in  the  manner  prescribed  in  Clause  1, 
above.     The  potential   should  be   applied   at  a   low   value   and   raised 
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steadily  and  gradually  at  a  rate  of  approximately  800  to  1,000  volts 
per  second  until  18,000  volts  (r.m.s.  value)  is  reached,  which  potential 
shall  be  held  for  one  minute. 

3.  Thickness. 

The  gloves  which  are  punctured  in  the  dielectric  strength  test 
should  be  measured  for  thickness  by  slitting  the  gloves  and  making 
measurements  at  12  different  places  as  follows:  At  two  different 
points  on  the  palm  of  the  glove  not  less  than  1.5  inches  apart,  at  the 
crotch  between  the  thumb  and  first  finger,  on  the  inside  of  each 
finger  and  thumb,  at  two  places  on  the  back  of  the  hand  opposite  the 
palm  not  less  than  1.5  inches  apart  and  two  places  on  the  cuff  of  the 
glove  not  over  three  inches  from  the  edge  and  not  less  than  four 
inches  apart.  The  average  of  these  12  measurements  is  to  be 
taken  as  the  average  thickness. 

The  measurement  may  be  made  with  any  micrometer  graduated 
to  tenth  mills,  having  a  ratchet  friction  attachment.  The  tension  in 
the  friction  attachment  should  be  so  adjusted  that  when  the  anvil 
has  come  to  a  stop  on  the  specimen,  the  specimen  can  be  moved 
between  the  spindle  and  anvil  without  causing  any  appreciable 
stretching  of  the  rubber. 

4.  Physical  Tests. 

Two  test  specimens  having  a  length  of  not  less  than  6  inches 
should  be  cut  from  each  glove  which  has  been  subjected  to  the  test 
for  dielectric  strength  and  which  has  been  measured  for  thickness. 
These  specimens  should  be  marked  at  the  middle  with  two  bench 
marks  two  inches  apart.  The  specimens  should  have  a  uniform  cross 
section  at  least  in  that  portion  including  the  bench  marks  and  they 
should  be  as  free  as  possible  from  surface  incisions,  imperfections 
and  irregularities  which  would  obviously  give  abnormal  result.  The 
area  of  the  specimen  should  be  determined  by  micrometer  measure- 
ments of  the  dimensions  throughout  the  uniform  section  of  the 
specimen. 

The  tensile  strength,  elongation  and  set  tests  should  all  be  made 
on  one  specimen  by  inserting  in  the  grips  of  the  testing  machine  and 
eding  as  follows: 

(  a  t  Set  Test. — The  grips  of  the  testing  machine  shall  be  separated 
at  the  rate  of  20  inches  per  minute  until  the  bench  marks  are  12 
inches  apart.  Within  five  seconds  after  reaching  the  prescribed 
distance,  the  specimens  shall  be  released  and  the  distance  between 
bench  marks  measured  at  the  end  of  one  minute.  The  different*, 
between  this  distance  and  two  inches  will  be  the  set  of  the  specimen. 

(b)  Elongation  and  Tensile  Strength  Tests. — The  specimen  will 
then  be  again  placed  in  the  grips  of  the  testing  machine  and  the  grips 
separated  at  a  rate  of  20  inches  per  minute  until  the  specimen  breaks. 
The  total  load  and  the  distance  between  the  bench  marks  at  rupture 
is  to  be  observed.     The  tensile  strength   should  be  computed  on  the 
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basis  of  the  original  area  of  the  cross  section.  If  a  specimen  breaks 
within  V2  inch  of  either  grip  of  the  testing  machine  as  it  was  origin- 
ally placed  in  the  machine,  the  test  should  be  rejected  and  another 
specimen  tested. 

C.  METHOD   FOR  THE   USE   AND   CARE   OF   RUBBER   GLOVES 
IN  SERVICE. 

1.  Periodic  Inspection  and  Test. 

Each  glove  shall  be  subjected  to  a  monthly  inspection  and  high 
voltage  test. 

At  the  end  of  this  period  all  gloves  shall  be  turned  into  the 
laboratory  for  test  and  subjected  to  the  following  treatment: 

(a)  Each  glove  shall  be  thoroughly  cleaned,  using  soap  and 
water  to  remove  oil  or  grease. 

(b)  Each  glove  shall  then  be  carefully  inspected  both  inside  and 
outside  in  accordance  with  Clause  1    of  the  "Purchase  Specifications." 

(c)  Each  glove  shall  be  tested  at  a  voltage  of  not  less  than  2% 
times  the  maximum  voltage  on  which  the  glove  is  to  be  used  for  three 
minutes.  Each  glove  that  punctures  or  shows  leakage  current  in 
excess  of  10  milliamperes  shall  be  destroyed  by  slitting  with  a  knife 
from  one  end  to  the  other  or  so  marked  by  punching  holes  on  the 
wrist  band  as  to  insure  their  use  for  non-electrical  purposes  only. 

2.  Storage. 

It  is  recommended  that  gloves  which  are  not  in  service  be  kept 
in  a  reasonably  dry  and  cool  place  where  the  temperature  never 
exceeds  75  degrees  Fahrenheit.  The  gloves  should  not  be  exposed 
to  the  light  and  each  pair  should  preferably  be  kept  in  a  separate  box. 

3.  Use. 

All  employees  whose  duties  require  the  use  of  rubber  gloves  shall 
frequently  and  carefully  inspect  the  gloves  used  and  immediately  turn 
in  any  which  have  apparent  defects  of  any  nature.  Gloves  about 
which  there  is  any  doubt  shall  be  turned  in  to  the  Company  for 
proper  tests. 

Special  compartments  should  be  provided  in  crew  wagons,  tool 
chests  and  other  places  for  the  disposal  of  gloves  when  not  in  actual 
use  by  the  men.  Their  compartments  should  be  so  arranged  that 
there  can  be  nothing  but  the  gloves  in  them,  and  the  gloves  should 
be  thoroughly  protected  from  mechanical  injury  by  tools  in  the 
wagon  or  chest. 

4.  Records. 

A  serial  number  shall  be  assigned  to  each  glove  purchased  and 
a  record  of  its  history  kept.  This  record  shall  show  the  date  ret  • 
at  the  storeroom,  the  date  of  each  issuance,  the  department  to  whom 
it  was  issued  and  the  date  of  each  periodic  inspection  and  test.  If 
the  glove  is  injured  or  develops  a  defect  in  service,  a  record  of  the 
facts  shall  be  made  when  the  glove  is  turned  in. 
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Appendix  2. 

SPECIFICATIONS  FOR  THE  PURCHASE  OF  LINEMEN'S  BELTS. 
Compiled    by    the    Sub-Committee    on    Accident    Prevention,    N.E.L.A. 

General. 

1.  The  materials  used  in  the  manufacture  of  these  belts  shall 
be  of  the  best  obtainable  of  the  grades  specified,  and  the  workman- 
ship shall  be  of  the  best. 

2.  The  drawings  on  page  25  form  a  part  of,  and  supplement 
these  specifications. 

Definitions. 

3.  A  lineman's  belt  shall  consist  of  two  members,  (a)  Body  Belt, 
and  (b)  Safety  Belt. 

4.  The  body  belt  shall  consist  of  the  following  parts:  (a)  Cushion, 
(b)  Strap,  (c)  Tool  Strap,  (d)  Strap-keeper,  (e)  Protecting  Pads, 
(f)  Buckle,  (g)  "D"  Rings,  (h)   Rivets. 

5.  The  safety  belt  shall  consist  of  the  following  parts:  (a)  Strap, 
(b)  Leather  or  Metal  Reinforcements,  (c)  Snaps,  (d)  Buckle,  (e) 
Rivets. 

6.  The  general  arrangement  of  these  parts  shall  be  as  shown  in 
the  drawings  on  page  25. 

7.  The  length  of  the  body  belt  shall  be  taken  as  from  the  extreme 
end  of  the  buckle  to  the  middle  hole  at  the  other  end  of  the  belt. 

Inspections. 

8.  At  the  option  of  the  purchaser,  an  inspector  shall  be  permitted 
to  be  present  during  the  manufacture  of  the  belts,  and  shall  be  given 
every  opportunity  to  assure  himself  that  the  belts  are  made  in  accord- 
ance with  these  specifications. 

9.  Acceptance  by  the  inspector  of  any  material  or  method  of 
manufacture  shall  not,  however,  relieve  the  manufacturer  from  the 
obligations  of  these  specifications. 

Tests. 

10.  All  belts  shall  comply  with  the  following  test: 
Immediately  after  manufacture,  the  completed  belt  shall  success- 
fully withstand  a  tension  of  1,000  pounds,  gradually  applied  between 
body  and  safety  belts  for  one  minute. 

Rejection. 

11.  Belts  made  up  of  inferior  materials,  or  not  made  in  strict 
accordance  with  these  specifications,  or  not  meeting  the  tests  pre- 
scribed in  these  specifications,  will  be  rejected. 

Materials. 

12.  All  leather  used  shall  be  of  the  best  grade  oak  tanned  and 
black  finished,  cut  from  the  back  of  the  hide  only,  with  the  exception 
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of  that  used  for  tool  straps,  loops  and  protecting  pads,  which  may 
be  cut  from  other  parts  of  the  hide,  providing:  the  leather  is  of  good 
quality  and  of  the  thickness  required.  All  cut  edges  shall  be  rounded 
off. 

13.  The  "D"  rings  shall  be  made  of  malleable  iron  or  drop  forged 
steel,   galvanized  or  japanned,   and   of  the   dimensions   shown   in  the 

drawings  or  of  equal  circular  cross  section. 

14.  The  buckles  shall  be  made  of  steel,  galvanized  or  japanned, 
and  be  of  the  dimensions  shown  in  the  drawings. 

15.  The  snaps  shall  be  made  of  malleable  iron  or  drop  forged 
steel,  with  the  exception  of  the  snap  guard-hook,  which  may  be  of 
stamped  steel,  and  all  parts  with  the  exception  of  the  rollers   shall 

be  galvanized  or  japanned. 

16.  All  rivets  shall  be  of  copper  of  Vs"  diameter. 
17.  The  twine  used  for  stitching  shall  be  of  the  best  quality  linen. 

Body  Belt. 

18.  The  body  belt  shall  be  not  less  than  2"  wide  from  end  to 
end  and  not  less  than  3/16"  thick. 

19.  The  cushion,  which  is  secured  to  the  inside  and  made  a  part 
of  the  body  belt,  shall  be  3"  wide  and  %"  thick,  tapered  to  a  minimum 
of  2"  to  take  the  "D"  rings. 

20.  The  tool  straps  shall  be  not  less  than  1"  wide  and  3/16"  thick. 

21.  The  lengths  for  the  different  size  body  belts  shall  be  as 
ordered. 

22.  The  holes  in  the  body  belt  shall  be  punched  as  shown  in  the 
drawings,  and  shall  be  elliptical,  not  over  V\"  long,  punched  length- 
wise with  the  belt. 

23.  The  strap-keeper  on  the  body  belt  shall  be  not  less  than  1" 
wide  and  V&"  thick. 

24.  The  buckle  on  the  body  belt  shall  have  a  cross-section  diameter 
not  less  than  14"  in  any  part,  with  the  exception  of  the  tongue,  which 
shall  be  5/32"  diameter. 

Safety  Belt. 

25.  The  safety  belt  shall  be  not  less  than  2"  wide  and  1i"  thick 
and  shall  be  6  feet  in  length,  measured  from  the  shaft  of  Aie  out- 
board snap  to  the  extreme  end  of  the  buckle. 

26.  The  holes  in  the  safety  belt  shall  be  punched  as  shown  in  the 
drawings  and  shall  be  elliptical,  not  over  5/16"  long,  punched  length- 

with  the  belt. 

'11.  Reinforcements  shall  be  of  leather  or  of  No.  20  B.  &  S.  sheet 
metal  2"  wide,  rivetted  as  shown. 

28.  The  buckle  on  the  safety  belt  shall  have  a  cross  section 
diameter    not  less  than  5  16"  thick  in  any  part. 
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Assembly. 
20.  All    parts    of    the    belt    requiring    stitching:    shall    be    double 
sewed.     Stitching;  parallel  to  the  edge  shall  be  not  less  than    V'  and 
not  over  %"  from  the  edge  of  the  narrowest  member  caught  by  the 
twine. 

Body  Belt. 

30.  Before  attaching  the  cushion  to  the  body  belt,  the  eye  form- 
ing the  supports  for  the  "D"  hooks  shall  be  made  by  tapering  the 
cushion  at  each  end,  forming  a  lap  extending  back  and  between  the 
cushion  at  least  4".     These  laps  shall  then  be  sewed  down  each  edge. 

31.  The  belt  and  cushion  shall  then  be  sewn  together  along 
both  edges,  resulting  in  double  stitching  at  the  laps. 

32.  The  tool  strap  shall  be  rivetted  in,  making  the  cushion  belt 
and  tool  straps  triple  rivetted  at  each  end,  the  first  rivet  from  each 
end  securing  two  thicknesses  of  cushion,  the  lap  for  the  "D"  ring 
eye,  one  thickness  of  belt  and  one  thickness  of  tool  strap. 

33.  The  buckle  eye-lap  shall  extend  back  3"  with  a  1"  taper  on 
the  outside  of  the  belt  and  shall  be  sewed  along  the  straight  edge 
around  the  taper,  the  strap-keeper  being  sewed  in  at  the  same  time. 

Safety  Belt. 

34.  One  snap  shall  be  laid  in  the  loop  of  the  belt  while  assembling. 

35.  The  eyes  forming  the  supports  for  the  other  snap-hook  and 
for  the  buckle  shall  be  made  by  tapering  the  belt  at  each  end  and 
forming  a  lap  on  the  inside  of  the  belt  extending  back  a  sufficient 
distance  to  permit  of  stitching  the  lap  to  the  belt  for  a  distance  of 
4  inches.  After  stitching  the  lap,  the  leather  or  metal  reinforcing 
pieces  shall  be  placed  in  position  and  rivetted. 

36.  The  laps  shall  be  triple  rivetted.  One  of  these  rivets  shall 
pass  through  the  lap  and  belt  near  the  end  of  the  taper  as  shown, 
and  the  other  two  rivets  will  be  used  to  secure  the  metal  reinforce- 
ment which  will  be  looped  about  the  eye  of  the  belt,  the  rivets  pass- 
ing through  the  lap  and  the  reinforcement  close  to  the  eyes  for  the 
buckle  and  snap  hook  as  shown. 

Appendix  3. 
HAMILTON    ELECTRIC    SAFETY    FIRST    ASSOCIATION. 

In  1914  an  Association  known  as  the  Hamilton  Electric  Safety 
First  Association  was  formed,  being  composed  of  the  diiferent  string- 
ing wire  companies  in  the  city,  as  follows:  Hamilton  Hydro-EU 
Dominion  Power  &  Transmission  Co.,  Bell  Telephone  Company,  C.P.R. 
Telegraph  Co.,  G.N.W.  Telegraph  Co.,  Hamilton  Fire  Department, 
Hamilton  Police  Department. 

The  officers  of  the  Association  were:  Chairman,  Vice-Chairman, 
Second    Vice-Chairman,   Treasurer,    Secretary,    all    of   whom    received 
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appointment  by  vote  of  ballot,  except  the  Secretary,  who  was  appointed 
by  the  Chairman. 

In  the  case  of  the  first  three  named  companies,  one  representa- 
tive was  to  be  appointed  by  the  company  and  the  other  to  be  elected 
by  the  employees. 

Regular  meetings  were  to  be  held  at  stated  times,  but  due  to 
the  upset  conditions  on  account  of  the  war,  when  so  many  employees 
enlisted,  it  was  exceedingly  hard  to  carry  out  the  work  of  the  Associa- 
tion as  would  otherwise  have  been  done.  Meetings  of  the  employees 
of  the  various  companies  were  held,  and  they  were  addressed  by 
myself,  and  it  was  pointed  out  to  them  that  the  Association  had  been 
formed  equally  as  much  to  protect  them  as  to  protect  the  plants  of 
the  various  companies.  It  was  also  pointed  out  to  them  that  by 
reporting  defective  poles,  crossai'ms,  crosses  between  wires,  or  other 
defects,  that  accidents  to  persons  and  property  might  be  avoided. 
With  that  thought  in  mind  we  enlisted  the  assistance  of  all  the  em- 
ployees, and  it  was  specially  pointed  out  to  them  that  no  person  was 
to  be  censured  through  any  report  of  this  nature  having  been  made. 
In  order  that  the  reporting  of  unsafe  conditions  could  be  easily 
clone,  cards  were  placed  in  convenient  places  for  the  employees,  such 
as  storerooms,  workshops,  offices  and  at  other  points  where  they 
would  be  easy  of  access.  These  cards  were  then  handed  to  their 
superior,  who  in  turn  mailed  them  to  the  Secretary  of  the  Associa- 
tion. The  Secretary  then  made  out  a  report  addressed  to  the  com- 
pany whose  plant  was  at  fault,  calling  their  attention  to  the  defect 
and  asking  them  to  remedy  matters  and  report  when  completed. 

The  result  of  this  Association  was  that  stencils  were  purchased 
with  the  words  "Safety  First,"  and  placed  on  all  wagons,  tool  boxes, 
and  poles  located  in  a  dangerous  position,  or  in  any  other  place  where 
considered  necessary. 

There  is  no  question  but  that  considerable  good  resulted  from 
this  Association,  as  in  the  first  one  and  a  half  years  after  its  forma- 
tion 219  unsafe  conditions  were  reported  and  cleared. 

The  Executive  comprised  a  representative  from  each  of  the  first 
three  named  companies,  and  it -was  agreed  in  case  of  dispute  as  to 
the  cost  of  clearing  an  unsafe  condition  that  if  the  representatives 
of  the  company  or  companies  could  not  agree  that  the  third  member 
of  the  Executive  was  to  act  as  arbitrator  and  decide  the  matter.  In 
the  clearing  of  the  219  cases  above  referred  to  I  would,  however, 
point  out  that  in  no  case  was  it  necessary  to  arbitrate  as  to  who 
should  hear  the  cost  of  doing  the  work. 

In  addition  to  the  stationery,  a  pledge  card  was  printed,  which 
read  as  follows: — 

"I  will  do  all  in  my  power  to  guard  against  unsafe  acts  on  my 
part.  If  I  see  a  fellow  employee  doing  his  work  in  an  unsafe  man- 
ner, I  will  speak  to  him  as  a  friend,  and  use  my  moral  influence  to 
have  him  perform  his  duties  in  the  safest  possible  manner. 
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"I  will  remember  and  practice  at  all  times  Safety  First." 
In   addition   to   the   pledge,   cards   were   distributed,    which   read 
as  follows: — 

"Every  employee  should  report  promptly  to  his  Foreman,  some 
member  of  Safety  Committee  or  the  other  proper  person,  every  un- 
safe condition  in  connection  with  any  company's  wiring  or  construc- 
tion.    No  one  will  be  censured  on  account  of  such  report." 

J.  H.  MARTIN, 
Division  Plant  Superintendent, 
Bell  Telephone  Company,  Hamilton. 

Appendix  4. 

RULES  FOR  RESUSCITATION  FROM  ELECTRICAL  SHOCK  BY 
THE  PRONE  PRESSURE  METHOD* 

Recommended  by  Commission  on  Resuscitation  From  Electric  Shock, 
Representing  The  American  Medical  Association,  The  National 
Electric  Light  Association,  The  American  Institute  of  Electrical 
Engineers — Revised  by  The  National  Electric  Light  Association, 
April,  1919. 

Preface. 

The  First  Commission  on  Resuscitation  from  Electric  Shock,  con- 
sisting of  the  members  listed  below,  was  organized  during  the  year 
1911  to  consider  the  problems  presented  in  resuscitation  and  in  the 
determination  of  the  best  manual  method  of  artificial  respiration  that 
could  instantly  be  applied  by  laymen.  Their  report  unqualifiedly 
recommended  the  Prone  Pressure  Method. 

Personnel  of  the  First  Commission. 

Dr.  W.  B.  Cannon,  Chairman,  Professor  of  Physiology,  Harvard 
University;  Dr.  George  W.  Crile,  Professor  of  Surgery,  Western 
Reserve  University;  Dr.  Yandell  Henderson,  Professor  of  Physiology, 
Yale  University;  Dr.  S.  J.  Meltzer,  Head  of  Department  of  Physiology 
and  Pharmacology,  Rockefeller  Institute  for  Medical  Research;  Di\ 
Edward  Anthony  Spitzka,  Director  and  Professor  of  General  Anatomy, 
Daniel  Baugh  Institute  of  Anatomy,  Jefferson  Medical  College;  Mr. 
W.  C.  L.  Eglin,  Past-President,  National  Electric  Light  Association; 
Dr.  A.  E.  Kennelly,  Professor  of  Electrical  Engineering,  Harvard  Uni- 
versity; Dr.  Elihu  Thomson,  Electrician,  General  Electric  Company; 
Mr.  W.  D.  Weaver,  Secretary,  Editor  "Electrical  World." 

The  Rules  for  Resuscitation  from  Electric  Shock,  which  were 
based  on  the  findings  of  this  Commission  and  were  printed  and  dis- 
tributed by  the  National  Electric  Light  Association,  have  been  widely 

*  These  rules  are  published  in  booklet  and  chart  form  by  the  National  Electric 
Light  Association  and  the  Canadian  Electrical  Association. 
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used  and  have,  judging  by  the  evidence  presented,  adequately  fulfilled 
the  purpose  for  which  they  were  produced. 

Certain  questions  respecting  the  method  and  the  use  of  artificial 
respiratory  and  auxiliary  apparatus  have,  however,  arisen  since  the 
Rules  were  originally  issued  in  1912,  and  it  was  deemed  advisable  to 
organize  a  Third  Resuscitation  Commission  to  review  the  work 
accomplished  and  to  make  such  further  recommendations  as  the  Com- 
mission might  consider  would  be  helpful.  The  personnel  and  pro- 
ceedings and  resolutions  of  this  Commission  are  printed  on  page  36, 
and  the  study  of  the  proceedings  and  the  application  of  the  resolu- 
tions by  whom  and  whenever  possible  is  urged  in  the  interest  of 
life  conservation. 

Upon  receipt  of  the  proceedings  and  resolutions  of  the  Com- 
mission, the  Sub-Committee  on  Accident  Prevention,  consisting  of 
Mr.  Charles  B.  Scott,  Chairman,  and  Messrs.  Magnus  Alexander,  R. 
L.  Baker,  P.  H.  Bartlett,  H.  J.  Burton,  H.  B.  Harmer,  Wills  Maclach- 
lan,  and  W.  T.  Morrison,  was  requested  to  undertake  the  revision  of 
the  Rules  for  Resuscitation,  which  has  been  done  with  the  thorough- 
ness characteristic  of  the  work  of  this  Committee. 

The  revision  of  the  Rules  and  also  the  Chart,  which  consists 
of  an  abbreviated  form  of  these  rules,  -has  been  based  on  field  experi- 
ence covering  a  number  of  years;  and  while  no  very  radical  changes 
have  resulted,  changes  in  detail  have  been  made,  which,  it  is  felt, 
will  make  the  operation  of  the  method  more  effective,  and  to  which 
the  careful  attention  of  instructors  and  those  familiar  with  the  method 
is  directed. 

(Signed)  W.  C.  L.  EGLIN, 

Chairman    Committee    on    Safety    Rules 
and      Accident      Prevention,      N.E.L.A. 

TREATMENT  FOR  ELECTRICAL  SHOCK. 

An  accidental  electrical  shock   usually  does  not  kill  at  once,  but 
may  only  stun  the  victim  and  for  a  while  stop  the  breathing. 
The  shock  is  not  likely  to  be  immediately  fatal,  because: 

(a)  The  conductors  may  make  only  a  brief  and  imperfect  con- 
tact with  the  body. 

(b)  The  skin,  unless  it  is  damp  with  perspiration  or  wet,  offers 
some  resistance  to  the  current. 

The  life  of  the  victim  depends  upon  the  prompt  and  continued 
use  of  artificial   respiration.     The  reasons  for  this  are: 

(a)  The  body  continuously  depends  on  an  exchange  of  air,  as 
shown  by  the  fact  that  we  must  breathe  in  and  out  about  fifteen 
times  a  minute. 

(b)  If  the  body  is  not  thus  repeatedly  supplied  with  air,  suffo- 
cation occurs. 

(c)  Persons  whose  breathing  has  been  stopped  by  electrical 
shock  have  been  reported  restored  after  artificial  respiration  has  been 
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continued  for  approximately  four  hours,  and  the  treatment  should  be 
continuously  applied  until  rigor  mortis  (stiffening;  of  the  body  due 
to  death)  sets  in. 

The  Schafer,  or  "prone  pressure"  method  of  artificial  resph-a- 
tion,  slightly  modified,  is  illustrated  and  described  in  the  following 
resuscitation  rules.     The  advantages  of  this  method  are: 

(a)  It  is  immediately  available. 

(b)  Easy  performance;  no  apparatus  and  little  muscular  exer- 
tion required. 

(c)  Larger  ventilation  of  the  lungs  than  by  the  supine  method. 

(d)  Simplicity,  the  operator  makes  no  complex  motions  and 
readily  learns  the  method. 

(e)  No  trouble  from  the  tongue  falling  back  into  the  air  passage. 
The  first  impulse  is  expiration  and  any  foreign  substance  in  the 
mouth  or  air  passage  will  likely  be  expelled. 

(f)  No  risk  of  injury  to  the  liver  or  ribs  if  the  method  is  executed 
with  proper  care. 

Aid  can  be  rendered  best  by  one  who  has  studied  the  rules  and  has 
learned  them  by  practice  on  a  volunteer  subject. 

INSTRUCTIONS  FOR  RESUSCITATION. 

Follow  these  Instructions  Even  if  Victim  Appears  Dead. 

I. — Free  the  Victim   from   the  Circuit   Immediately. 

1.  Quickly  release  the  victim  from  the  current,  being  very  care- 
ful to  avoid  receiving  a  shock.  Use  any  dry  non-conductor  (rubber 
gloves,  clothing,  wood,  rope,  etc.)  to  move  either  the  victim  or  the 
conductor.  Beware  of  using  metal  or  any  moist  material.  If  both 
of  the  victim's  hands  are  grasping  live  conductors  endeavor  to  free 
them  one  at  a  time.     If  necessary  shut  off  current. 

Begin  at  once  to  get  the  subject  to  breathe  (resuscitation)  for 
a  moment  of  delay  is  serious.  Use  "Pi-one  Pressure  Method"  for  four 
(4)  hours  if  necessary,  or  until  a  doctor  has  advised  that  rigor 
mortis  has  set  in. 

Observe  the   Following   Precautions. 

(a)  The  victim's  loose  clothing,  if  dry,  may  be  used  to  pull  him 
away;  do  not  touch  the  soles  or  heels  of  his  shoes  while  he  remains 
in  contact — the  nails  are  dangerous.  If  this  is  impossible,  use  rubber 
gloves,  a  dry  coat,  a  dry  rope,  a  dry  stick  or  board,  or  any  other 
dry  non-conductor  to  move  either  the  victim  or  the  conductor,  so  as 
to  break  the  electrical  contact. 

(b)  If  the  bare  skin  of  the  victim  must  be  touched  by  your  hands. 
be  sure  to  cover  them  with  rubber  gloves,  mackintosh,  rubber  sheet- 
ing or  dry  cloth,  or  stand  on  a  dry  board  or  on  some  other  dry  insulat- 
ing surface.     If  possible,  use  only  one  hand. 

If  the  man  receives  a  shock  while  on  a  pole,  first  see  that  his 
belt  is  secure  around  the  pole,  if  possible  above  cross  am!   so  victim 
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will  not  fall,  then  break  the  current.  Pass  a  hand-line  under  his 
arms,  preferably  through  his  body  belt,  securely  knot  it,  and  pass 
the  end  of  the  line  over  the  first  cross  arm  above  the  victim.  If 
you  are  alone,  pass  the  line  once  around  this  cross  arm.  If  you  are 
not  alone,  drop  the  line  to  those  at  the  base  of  the  pole.  As  soon  as 
the  rope  is  taut,  free  the  victim's  safety  belt  ,and  spurs  and  descend 
the  pole,  guiding  the  victim.  When  the  victim  is  about  three  feet 
from  the  ground,  lower  rapidly  so  that  the  victim's  feet  hit  the 
ground  hard. 

2.  Open  the  nearest  switch,  if  that  is  the  quickest  way  to  break 
the  circuit. 

3.  If  necessary  to  cut  a  live  wire,  use  an  axe  or  a  hatchet  with  a 
dry  wooden  handle,  turning  your  face  away  to  protect  it  from 
electrical  flash. 


Fig.    1 — Resuscitation    by    the    Prone    Pressure    Method 

II. — Attend  Instantly  to  Victim's  Breathing. 

(1)  As  soon  as  the  victim  is  clear  of  the  live  conductor,  quickly 
feel  with  your  finger  in  his  mouth  and  throat  and  remove  any  foreign 
body  (tobacco,  false  teeth,  etc.)  If  the  mouth  is  tight  shut,  pay  no 
attention  to  the  above-mentioned  instructions  until  later,  but  immedi- 
ately begin  resuscitation.  The  patient  will  breathe  through  his  nose 
and  after  resuscitation  has  been  carried  on  a  short  time,  the  jaws 
will  probably  relax,  and  any  foreign  substance  in  the  mouth  can  then 
be  removed.  Do  not  stop  to  loosen  the  patient's  clothing;  every 
moment  of  delay  is  serious. 

(2)  Lay  the  patient  on  his  belly,  one  arm  extended  directly  over- 
head,  the    other    arm   bent    at   elbow   and    with    the   face   resting   on 
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hand  <>!■  forearm  so  that  the  nose  and  mouth  an.'  tree  for  breathing. 
Pig.  l.) 

straddling  the  patient's  hips,  with  the  knees  just  below 

the  patient's  hip  bones  or  opening  of  pants  pockets.  Place  the  palms 
of  the  ban. Is  on  the  small  of  the  back  with  fingers  resting  on  the  ribs, 
the  little  finger  just  touching  the  lowest  rib.  the  thumb  alongside  of 
the  fingers,  the  tips  of  the  fingers  just  out  of  Bight    (See  Fig.  i» 

(4)    With   arms   held   straight,   swing  forward   slowly   so   that   the 

weight   of   your   body   is   gradually   brought   to   bear   upon   the   Bubject 

(see   Fig.  2).     This  operation,  which   should   take  from   two   to   three 

seconds,    must    not    be    violent — internal   organs    may   be    injured.     The 

part  of  the  chest   and  also  the  abdomen   are   thus    compressed, 
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and  air  is  forced  out  of  the  lungs,  the  diaphragm  is  kept  in  natural 
motion,  other  organs  are  massaged  and  the  circulation  of  the  blood 
accelerated. 

(6)  Now  immediately  swing  backward  so  as  to  completely  re- 
move the  pressure,  thus  returning  to  the  position  shown  in  Fig.  '.\. 
Through  their  elasticity,  the  chest  walls  expand,  and  the  pressure 
being  removed  the  diaphragm  descends,  and  the  lungs  are  thus  supplied 
with  fresh  air. 

(6)  After  two  seconds  swing  forward  again.  Thus  repeat  deliber- 
ately twelve  to  fifteen  times  a  minute-  the  double  movement  of  < pies 

sion  and  release — a  complete  respiration  in  four  0T  five  second  It' 
a  watch  or  a  clock  is  not  visible,  follow  the  natural  rate  of  your  own 
deep    breathing,    the    proper    rate    may    be    determined    by    counting — 
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swinging    forward    with    each    expiration    and    backward    with    each 
inspiration. 

(7)  As  soon  as  this  artificial  respiration  has  been  started  and 
while  it  is  being  continued,  an  assistant  should  loosen  any  tight  cloth- 
ing about  the  patient's  neck,  chest  or  waist.  (KEEP  THE  PATIENT 
WARM.)  Place  ammonia  near  the  nose,  determining  safe  distance 
by  first  trying  how  near  it  may  be  held  to  your  own.  Then  the  assist- 
ant should  hit  the  patient's  shoe  heels  about  twenty  (20)  times  with 
a  stick,  and  repeat  this  operation  about  every  five  minutes,  until 
breathing  commences.  Do  not  give  any  liquids  whatever  by  mouth 
until  the  patient  is  fully  conscious. 

(8)  Continue  artificial  respiration  without  interruption  (if  neces- 
sary for  four  hours)  until  natural  breathing  is  restored.     Cases  are  on 
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record  of  success  after  three  and  one-half  hours  of  effort.  The  ordin- 
ary tests  for  death  are  not  conclusive  in  cases  of  electric  shock  and 
doctors  must  be  so  advised  by  YOU,  if  necessary. 

(9)  When  the  patient  revives,  he  should  be  kept  prone  (lying 
down) — and  not  allowed  to  get  up  or  be  raised  under  any  considera- 
tion unless  on  the  advice  of  a  doctor.  If  the  doctor  has  not  arrived 
by  the  time  the  patient  has  revived,  he  should  be  given  some  stimulant, 
such  as  one  teaspoonful  of  aromatic  spirits  of  ammonia  in  a  small 
glass  of  water,  or  a  drink  of  hot  ginger  tea  or  coffee. 

The  patient  should  then  have  any  other  injuries  attended  to  and 
be  kept  warm,  being  placed  in  the  most  comfortable  position. 
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(10)  Resuscitation  should  be  carried  on  at  the  nearest  possible 
point  to  where  the  patient  received  his  injuries.  He  should  not  be 
moved  from  this  point  until  he  is  breathing  normally  of  his  own  voli- 
tion, and  then  moved  only  in  a  lying  position.  Should  it  be  necessary, 
due  to  extreme  weather  conditions,  etc.,  to  move  the  patient  before 
he  is  breathing  normally,  he  should  be  kept  in  a  prone  position  and 
placed  upon  a  hard  surface  (door  or  shutter)  or  on  the  floor  of  a  con- 
veyance, resuscitation  being  carried  on  during  the  time  that  he  is 
being  moved. 

(11)  A  brief  return  of  spontaneous  respiration  is  not  a  certain 
indication  for  terminating  the  treatment.  Not  infrequently,  the 
patient,  after  a  temporary  recovery  of  respiration,  stops  breathing 
again.  The  patient  must  be  watched,  and  if  normal  breathing  stops, 
artificial  respiration  should  be  resumed  at  once. 

III. — Send  for  a  Doctor. 

If  other  persons  are  present  when  an  accident  occurs,  send  one 
of  them  for  a  doctor  without  a  moment's  delay.  If  alone  with  the 
patient,  do  not  neglect  the  immediate  and  continued  resuscitation 
of  the  patient  for  at  least  one  hour  before  calling  a  doctor  to  assist 
in  further  resuscitation  efforts. 

A  published,  up-to-date  list  of  doctors  posted  by  the  company 
is  recommended. 

IV. — First  Care  of  Burrs. 

When  natural  respiration  has  been  restored,  burns,  if  serious, 
should  be  immediately  attended  to  while  waiting  for  the  doctor  to 
arrive. 

A  raw  or  blistered  surface  should  be  protected  from  the  air. 
If  clothing  sticks,  do  not  peel  it  off — cut  around  it.  The  adherent 
cloth,  or  a  dressing  of  cotton  or  other  soft  material  applied  to  the 
burned  surface,  should  be  saturated  with  picric  acid  (0.5  per  cent.). 
If  this  is  not  at  hand,  use  a  solution  of  baking  soda  (one  teaspoonful 
to  a  pint  of  water),  or  the  wound  may  be  coated  with  a  paste  of  flour 
and  water,  or  it  may  be  protected  with  vaseline,  carron  oil,  olive  oil, 
castor  oil  or  machine  oil,  if  clean.  Cover  the  dressing  with  cotton, 
gauze,  lint,  clean  waste,  clean  handkerchief,  or  other  soft  cloth,  held 
tightly  in  place  by  a  bandage. 

The  same  coverings  should  be  lightly  bandaged  over  a  dry,  charred 
burn,  but  without  wetting  the  burned  region  or  applying  oil  to  it. 

Do  not  open  blisters. 
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THIRD  RESUSCITATION  COMMISSION— 

(Under  the  Auspices  of  the  Committee  on  Safety  Rules  and  Accident 

Prevention  of  the  National   Electric    Light   Association) 

PROCEEDINGS  AND  RESOLUTIONS 

Edited  by  Professors  Howell,  Stewart  and  Thomson. 

The  Commission  met  in  New  York  at  the  Rockefeller  Institute, 
Friday,  May  17,  1918. 

There  were  present  at  the  meeting:  Passed  Assistant  Surgeon 
E.  F.  DuBois,  U.S.N.R.F.,  of  the  Bureau  of  Medicine  and  Surgery, 
Navy  Department;  Dr.  D.  L.  Edsall,  Professor  of  Medicine  and  Dean, 
Harvard  Medical  School;  Mr.  W.  C.  L.  Eglin,  Chairman  of  Committee 
on  Safety  Rules  and  Accident  Prevention  of  the  N.E.L.A.;  Dr.  Yandell 
Henderson,  Professor  of  Physiology,  Yale  University  and  Consulting 
Physiologist  of  the  Bureau  of  Mines;  Dr.  Wm.  H.  Howell,  Professor 
of  Physiology  and  Assistant  Director  of  the  School  of  Hygiene  and 
Public  Health,  Johns  Hopkins  University,  Member  of  the  National 
Academy  of  Sciences;  Dr.  Reid  Hunt,  Professor  of  Pharmacology, 
Harvard  Medical  School,  Secretary  of  the  Commission;  Prof.  A.  E. 
Kennelly,  Professor  of  Electrical  Engineering  at  Harvard  University 
and  the  Massachusetts  Institute  of  Technology;  Dr.  Charles  A.  Lauffer, 
Medical  Director  of  the  Westinghouse  Electric  Company,  Pittsburgh, 
Pa.;  Dr.  S.  J.  Meltzer,  Rockefeller  Institute,  Chainnan  of  the  Com- 
mission, Member  of  the  National  Academy  of  Sciences;  Dr.  Joseph 
Schereschewsky,  Assistant  Surgeon  General,  U.  S.  Public  Health 
Service;  Dr.  G.  N.  Stewart,  Professor  of  Experimental  Medicine,  West- 
ern Reserve  University,  Cleveland;  Prof.  Elihu  Thomson,  General 
Electric  Company,  West  Lynn,  Mass.,  Member  of  the  National 
Academy  of  Sciences;  Lieutenant-Colonel  Edward  B.  Vedder  of  the 
Army  Medical  School;  Major  Frank  G.  Young  of  the  Ordnance  Division 
of  the  War  Department. 

A  telegram  was  received  from  Surgeon-General  Gorgas  that  Dr. 
Charles  H.  Frazier,  Professor  of  Surgery,  University  of  Pennsylvania, 
is  to  represent  his  office.  (In  a  subsequent  communication  Major 
Frazier  accepted  his  appointment.)  Conferees:  Mr.  P.  H.  Bartlett, 
Philadelphia  Electric  Company;  Mr.  Wills  Maclachlan,  Electrical  Em- 
ployers' Association,  Toronto,  Canada;  Mr.  C.  B.  Scott,  Chairman  of 
the  Sub-Committee  on  Accident  Prevention,  N.E.L.A.;  Dr.  F.  E. 
Schubmehl,  General  Electric  Company,  West  Lynn,  Mass. 

The  object  of  the  Commission,  the  Chairman  stated,  is  to  consider 
efficient  methods  of  artificial  respiration  in  emergency  cases,  as  they 
are  met  with  in  peace  as  well  as  in  war.  For  more  than  a  century, 
England  has  had  several  life-saving  societies,  and  many  special  com- 
missions have  been  appointed  to  investigate  the  methods  employed 
in  resuscitation.  In  this  country,  about  six  years  ago,  a  Commission 
on  Resuscitation  from  Electric  Shock  was  created  for  the  first  time, 
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by  the  initiative  of  the  National  Electric  Light  Association.  It  is  now 
generally  recognized  that  efficient  artificial  respiration  is,  for  such 
conditions,  the  best  and  practically  the  only  means  available  for 
resuscitation.  It  requires  but  little  consideration  to  realize  that  the 
need  for  an  efficient  means  of  artificial  respiration  is  very  widespread. 
For  instance,  in  injuries  to  the  head  which  stop  respiration,  injuries 
to  the  chest  (especially  double  pneumothorax)  in  laparotomies  during 
which  the  respiration  ceases  occasionally,  in  cases  of  shock  which 
occur  in  peace  and  more  so  in  the  present  war,  in  poliomyelitis  with 
stoppage  of  respiration,  in  post-diphtheretic  paralysis,  in  poisoning  by 
opiates,  by  volatile  gases  (ether,  chloroform,  etc.)  by  mine  and  fuel 
.  poisoning  by  magnesium  salts,  in  electric  shock  and  in  drown- 
ing. The  Committee  on  Safety  Rules  and  Accident  Prevention  of  the 
N.E.L.A.,  of  which  Mr.  Eglin  is  the  chairman,  agreed  that  the  Third 
Resuscitation  Commission  should  consider  its  problems  from  a  general 
point  of  view. 

Mechanical  Methods. — Dr.  Meltzer  demonstrated  in  the  laboratory 
for  physiology  and  pharmacology,  the  efficiency  of  the  method  of 
pharyngeal  insufflation  in  an  etherized  dog  after  complete  removal  of 
the  anterior  wall  of  the  thorax,  in  which  the  lungs  and  heart  were 
exposed  to  full  view.     (18  minutes.) 

Dr.  Rossiter  of  the  Carnegie  Steel  Company  demonstrated  the 
latest  device  of  the  Pulmotor  Company,  which  is  not  identical  with 
the  original  Pulmotor.  He  showed  also  the  original  Pulmotor.  He 
stated  that  he  had  resuscitated  eight  gas  cases,  in  which  the  respira- 
tion had  stopped.  This  was  done  by  the  original  Pulmotor  in  which 
he  had  more  confidence.     (30  minutes.) 

Dr.  James  H.  Booher,  Medical  Director  of  the  Life  Saving  Devices 
Company,  demonstrated  the  Lungmotor.  He  showed  a  number  of 
blood-pressure  tracings,  taken  from  animals  which  had  received  arti- 
ficial respiration  by  means  of  this  apparatus.  In  reply  to  a  question, 
Dr.  Booher  stated  that  in  these  experiments  the  Lungmotor  was  con- 
nected with  the  animal  by  means  of  a  tracheal  cannula.  (In  human 
cases  the  Lungmotor  is  applied  by  means  of  a  face  mask.)  Dr. 
Booher  left  with  the  Commission  histories  of  a  number  of  cases  in 
which  the  Lungmotor  had  been  used  (30  minutes).  (The  Commission 
found  no  time  to  examine  these  written  histories,  but  Dr.  Booher 
mentioned  orally  especially  two  cases.  One  of  these  cases  was  subse- 
quently investigated  by  the  Chairman.  The  life  of  a  poliomyelitis 
patient  with  complete  paralysis  of  the  respiration  was  maintained  for 
thirty-six  hours  by  means  of  the  Lungmotor.  The  reporting  physician 
is  of  very  good  standing.) 

In  introducing  Mr.  Poregger,  the  Chairman  explained  that  the 
physician  who  was  most  competent  to  present  the  details  of  the  ap- 
paratus of  the  Foregger  Company  is  now  in  France.  Mr.  Poregger 
was  allowed  fifteen  minutes.  The  apparatus  consists  in  modifications 
of  the  insufflation  apparatus  of  Meltzer.     Among  other  changes,  the 
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apparatus  carried  an  oxygen  generator  tank.  In  reply  to  a  question, 
Mr.  Foregger  stated  that  the  oxygen  thus  generated  may  last  eight 
or  ten  minutes. 

Manual  Methods. — Mr.  Eglin  read  a  letter  from  Mr.  M.  W.  Alex- 
ander, of  the  General  Electric  Co.,  stating  that  he  hoped  the  "Com- 
mission would  be  very  definite  in  recommending  the  prone-pressure 
method,  as  experience  has  proved  its  value." 

Mr.  C.  B.  Scott  stated  that  the  Accident  Prevention  Committee  of 
the  N.E.L.A.  had  reached  the  point  in  its  investigation  where  it  felt 
that  the  prone-pressure  method  was  best  to  recommend,  bearing  in 
mind  that  machines  are  not  always  available  in  emergencies.  His 
own  company  had  had  nine  successful  cases  of  resuscitation  by  the 
prone  method  and  three  unsuccessful  cases  in  which  mechanical  means 
were  used. 

Dr.  Schubmehl  stated  that  the  prone-pressure  method  has  been 
most  successfully  aplied  by  their  two  hundred  and  twenty-five  First- 
Aid  Men. 

Mr.  Maclachlan  stated  that  he  had  the  duty  of  training  possibly 
three  thousand  men  in  the  prone  method.  Their  system  required  the 
men  to  practice  this  method  at  least  once  a  month.  The  men  are  in- 
structed not  to  desist  in  less  than  three  and  a  half  hours,  and  that  not 
till  then  should  they  listen  to  advice  from  a  physician  who  might  tell 
the  operator  that  the  patient  was  dead. 

The  Secretary  read  the  following  parts  of  a  letter  from  Professor 
Shiifer,  of  Edinburgh,  to  the  Chairman:  "The  prone  method  has  been 
adopted  exclusively  for  about  twelve  years  by  the  Royal  Life  Saving 
Society,  the  only  important  organization  in  the  British  Empire  whose 
object  is  the  resuscitation  of  the  apparently  drowned.  It  has  also 
been  adopted  for  several  years  by  the  London  and  other  police  forces, 
by  the  Board  of  Trade,  by  the  Army  and  the  Navy."  "The  most 
important  thing  is  in  cases  of  drowning  to  have  something  ready 
which  any  man  can  use;  which  will  effect  respiratory  exchange — 
whether  exactly  as  much  as  normal,  matters  very  little." 

Resolutions  Adopted  by  the  Commission. 

In  the  discussion  following  the  presentation  of  methods  and  evi- 
dence to  the  Commission,  the  following  important  facts  were  empha- 
sized: 

1.  That  in  most  accident  cases  no  resuscitation  apparatus  is  at 
hand  for  immediate  use. 

2.  That  reliance  upon  the  use  of  special  apparatus  diminishes 
greatly  the  tendency  to  train  persons  in  the  manual  methods  and  dis- 
courages the  prompt  and  persevering  use  of  such  methods. 

3.  That  police  officers  or  physicians  often  interfere  with  the 
proper  execution  of  manual  methods,  in  that  they  direct  that  the 
patient  be  removed  in  an  ambulance  to  some  hospital,  thus  interrupt- 
ing the  continuance  of  artificial  respiration. 
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4.  That  in  many  hospitals  the  members  of  the  staff  are  not  all 
acquainted  with  the  methods  of  artificial  respiration. 

5.  That  in  medical  schools  instruction  is  not  properly  provided 
for  students  in  the  manual  methods  of  artificial  respiration. 

In  view  of  these  facts  the  following  resolutions  were  adopted 
by  the  Commission: 

1.  The  prone-pressure,  or  Schafer  method  of  resuscitation,  is 
preferable  to  any  of  the  other  manual  methods. 

2.  Medical  Schools,  Hospitals,  Fire  and  Police  Departments,  the 
Army  and  Navy,  First  Aid  Associations,  and  industrial  establishments 
in  general,  should  be  urged  to  give  instruction  in  the  use  of  the  prone- 
pressure  method  of  resuscitation. 

3.  Individuals  who,  from  accident  or  any  other  cause,  are  in  need 
of  artificial  respiration,  should  be  given  manual  treatment  by  the 
prone-pressure  method  immediately  on  the  spot  where  they  are  found. 
It  is  all  important  that  this  aid  be  rendered  at  once.  The  delay  inci- 
dent to  removal  to  a  hospital  or  elsewhere  may  be  fatal,  and  is  justi- 
fiable only  where  there  is  no  one  at  hand  competent  to  give  artificial 
respiration.  If  complications  exist  or  arise,  which  require  hospital 
treatment,  artificial  respiration  should  be  maintained  in  transit,  and 
after  arrival  at  the  hospital,  until  spontaneous  respirations  begin. 

4.  Persons  receiving  artificial  inspiration  should,  as  much  as  pos- 
sible, be  kept  warm  and  the  artificial  respiration  should  be  maintained 
till  spontaneous  breathing  has  been  permanently  restored,  or  as  long 
as  signs  of  life  are  present.  Even  in  cases  where  there  is  no  sign 
of  returning  animation,  artificial  respiration  should  be  kept  up  for  an 
hour  or  more. 

5.  A  brief  return  of  spontaneous  respiration  is  not  a  certain 
indication  for  terminating  the  treatment.  Not  infrequently  the 
patient  after  a  temporary  recovery  of  respiration  stops  breathing 
again.  The  patient  must  be  watched  and  if  normal  breathing  stops, 
the  artificial  respiration  should  be  resumed  at  once. 

6.  Artificial  respiration  is  required  only  when  natural  respira- 
tion has  ceased.  In  cases  of  simple  unconsciousness  from  any  cause 
in  which  natural  respiration  continues,  artificial  respiration  should 
not  be  employed  without  medical  advice. 

7.  The  Commission  recommends  that  in  cases  of  gas  asphyxia- 
tion, artificial  respiration,  whether  given  by  a  manual  method  or  by 
special  apparatus,  should  be  combined  when  possible  with  the  inhala- 
tion of  oxygen  from  properly  constructed  apparatus. 

8.  With  regard  to  the  employment  of  mechanical  devices 
for  artificial  respiration,  the  Commission  feels  that  it  ought 
not  at  present  to  take  a  definite  stand,  either  for  or  against 
any  particular  form  of  apparatus.  However,  the  Commission  recom- 
mends, that  the  use  and  installation  of  apparatus  should  be  confined. 
for  the  present,  to  properly  equipped  institutions  under  medical 
direction.      The    Commission    recognizes    the    great    need    of    simple 
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devices  capable  of  performing:  artificial  respiration  reliably  and 
efficiently.  It  therefore  recommends  a  careful  study  of  the  problem, 
directed  toward  the  development  of  a  reliable  method  appropriate 
for  general  adoption.  (See  appendix  below.)  Such  studies  can  best 
be  carried  on  in  properly  equipped  hospitals  and  labaratories  which 
offer  opportunities  and  facilities  for  critical  observation  and  experi- 
mentation. 

In  view  of  the  importance  which  the  knowledge  of  proper  methods 
of  resuscitation  possesses  for  public  health  and  safety,  and  consider- 
ing the  fact  that  many  practitioners,  members  of  hospital  staffs  and 
graduates  of  medicine  are  not  thoroughly  familiar  with  the  methods 
of  resuscitation,  especially  that  of  the  prone-pressure  method,  the 
Commission  recommends: 

(a)  THAT  MEDICAL  JOURNALS  (and  other  scientific  and  prac- 
tical journals  which  are  interested  in  the  problem  of  resuscitation) 
BE  ASKED  TO  PUBLISH  THE  RESOLUTIONS  ADOPTED  BY  THE 
COMMISSION. 

(b)  THAT  A  COPY  OF  THESE  RESOLUTIONS  BE  SENT  TO 
THE  MEDICAL  COLLEGES  WITH  A  REQUEST  THAT  PROPER 
INSTRUCTION  IN  THIS  SUBJECT  shall  be  arranged  for  in  the 
College  Schedules. 

(c)  That  these  resolutions  be  sent  to  as  many  hospitals  as  possible, 
with  the  recommendation  that  members  of  the  house  staff  shall  famil- 
iarize themselves  with  the  methods  of  resuscitation. 

(d)  In  order  that  the  resolutions  of  the  Commission  may  be 
brought  to  the  attention  of  interested  circles  (fire  and  police  depart- 
ments, industrial  plants,  etc.),  it  was  agreed  that  they  be  communi- 
cated to  the  Associated  Press  (by  the  National  Electric  Light  Asso- 
ciation). 

It  was  voted  that  the  Third  Resuscitation  Commission  should  be 
properly  organized  and  continue  its  existence,  ready  to  respond  when 
requirements  arise.     The  following  officers  were  elected: 

President— Dr.  S.  J.  Meltzer. 

Vice-President — Dr.   Yandell  Henderson. 

Secretary — Dr.  Reid  Hunt. 

Treasurer — Mr.  W.  C.  L.  Eglin. 

It  was  voted  to  appoint  a  committee  for  the  collection  of  verifi- 
able data  relating  to  resuscitation.  The  President  appointed  to  the 
committee: 

Dr.  D.  Edsall — Chairman. 

Dr.  Reid  Hunt — Secretary. 

Prof.  Elihu  Thomson,  and  the  President  Ex-Officio. 

Appendix. 

The  Commission  consists  of  fifteen  members.  Fourteen  approved 
the  foregoing  report  without  qualifications.  The  fifteenth  member 
wishes  to  qualify  his  vote  by  the  following: 
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Statement. 

Dr.  Yandell  Henderson  qualifies  his  support  of  the  resolutions  as 
follows: 

While  I  concur  in  a  considerable  part  of  the  report  of  the  Resusci- 
tation Commission,  I  dissent  from  the  statement  in  Resolution  8, 
recognizing  "the  great  need  of  simple  devices  capable  of  performing 
artificial  respiration   reliably   and   efficiently." 

Devices  which  are  excellent  from  the  mechanical  standpoint  are 
now  available  and  widely  sold;  but  the  evidence  regarding  them  indi- 
cates clearly,  I  believe,  that  even  if  these  devices  were  on  the  spot 
where  several  gassings  or  electrocutions  occurred,  and  if  all  the  vic- 
tims were  treated  with  them,  except  one  who  was  given  manual 
(prone  pressur?)  treatment,  this  one  would  have  much  the  best  chance 
of  recovery.  In  actual  practice  the  apparatus  is  seldom  right  on  the 
spot  adjusted  and  ready.  Critical  time  is  lost,  and  thus  in  the  above 
suppositious  cases,  as  they  actually  occur,  the  only  victim  with  any 
considerable  chance  of  resuscitation  (aside  from  those  who  recover 
spontaneously  and  are  credited  to  the  apparatus)  is  the  one  treated 
manually. 

Even  more  important  is  the  fact,  demonstrated  now  by  universal 
experience,  that  when  apparatus  is  known  to  be  obtainable,  it  is 
sent  for  and  the  manual  method  neglected.  Thus,  to-day  the  apparatus 
in  public  use  is  on  the  whole  contributing  very  materially  to  decrease 
the  saving  of  life. 

The  next  item  on  the  programme  is  Report  of  Committee  on 
Prime  Movers.  We  shall  not  have  the  pleasure  of  hearing  it  read 
by  the  gentleman  whose  name  appears  on  the  programme,  but  we 
shall  have  the  other  pleasure  of  hearing  it  read  by  Mr.  R.  J.  Beaumont 
who,  I  understand,  if  I  may  mention  a  secret,  has  edited  the  paper 
but  has  not  largely  added  to  its  volume  I  understand. 

REPORT  OF  PRIME  MOVERS'  COMMITTEE. 

S.  Svenningson,  Chairman. 
Mr.  President  and  fellow  Members: 

Your  Committee,  in  presenting  this  report,  regret  that  it  does  not 
contain  more  data.  Through  one  cause  or  another  the  members  of  the 
committee  were  delayed  in  getting  down  to  serious  work  until  late 
this  spring,  and  we  therefore  ask  the  indulgence  of  the  members  of 
the  Association  if  our  report  is  not  just  what  it  should  be. 

During  the  period  of  the  war  one  of  the  features  in  the  manu- 
facturing life  of  this  country  was  the  plentiful  supply  of  electrical 
energy  available  through  the  development  of  our  wonderful  water 
power  resources  and  the  consequent  conservation  of  fuel.  This  report 
deals  with  chiefly  Steam  Power  and  Water  Power,  as  we  have  been 
unable  to  obtain  data  on  gas  and  oil  engines. 
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In  Canada  the  plentiful  supply  of  electrical  energy  supplied  from 
Hydro-Electric  sources,  and  the  necessity  of  conserving  the  fuel  sup- 
ply of  the  country  during  the  period  of  the  war,  has  turned  the  minds 
of  all  engineers  and  manufacturers  to  the  necessity  of  economy  in 
the  operation  of  steam  generating  plants,  and  the  efforts  of  designers 
and  operating  engineers  have  been  concentrated  on  improvements 
in  this  direction. 

Considerable  progress  has  been  made  in  late  years  in  the  science 
of  generating  steam,  due  to  a  better  understanding  of  the  combustion 
of  fuel  and  the  transmission  of  heat  in  boilers. 

Mr.  F.  A.  Combe,  of  the  Babcock  &  Wilcox  Co.,  in  a  paper  en- 
titled "Modern  Boiler  Practice,"  calls  attention  to  the  fact  that  though 
no  radical  changes  in  boiler  construction  have  taken  place,  yet  im- 
provements have  been  developed  in  the  arrangement  of  boiler  heating 
surface  due  to  more  efficient  furnaces,  boiler  settings  and  plant 
operation. 

Present  day  tendencies  favor  high  steam  pressures  and  tempera- 
tures, concentration  of  power  and  large  unit  capacities.  The  shell 
boiler  has  been  practically  eliminated  for  this  class  of  service,  and 
modifications  have  been  made  in  the  setting  and  rating  of  water 
tube  boilers.  Existing  conditions  encourage  the  use  of  boilers  of  high 
efficiency  and  rating. 

The  application  of  insulating  brick  in  boiler  settings  is  now  be- 
coming better  understood.  It  is  generally  accepted  that  the  walls  of 
a  boiler  furnace  should  be  built  of  as  few  different  kinds  of  material 
as  possible,  and  walls  should  be  well  bonded  and  homogeneous.  Re- 
cent tendency  has  been  to  build  walls  of  solid  fire  brick. 

In  order  to  preserve  the  furnace  side  and  bridge  walls  various 
expedients  have  been  tried.  What  is  required  is  a  furnace  lining 
capable  of  withstanding  the  high  furnace  temperatures  and  blow 
torch  action;  the  constant  heating  and  cooling  effect  and  abrasive 
action  of  the  fuel  bed. 

Ventilated  walls,  special  refractory  materials,  steam  jets  on  side 
walls  and  high  temperature  cements  have  all  been  used  with  vary- 
ing success. 

The  present  tendency  is  towards  higher  boiler  ratings.  One  of 
the  principal  factors  involved  in  high  boiler  rating  is  the  coal  burn- 
ing capacity  of  the  grate,  or  in  other  words  stoker  and  furnace  design. 
Draft  loss  at  high  boiler  ratings  is  an  important  item  to  be  consid- 
ered and  the  character  of  the  boiler  feed  water  may  readily  become 
a  factor  in  boiler  ratings. 

We  cannot  attempt  to  treat  this  subject  fully  in  this  report.  The 
local  test  as  to  whether  a  boiler  is  priming  lies  in  the  quality  of  the 
steam  leaving  a  boiler  or  in  the  temperature  of  the  steam  leaving  the 
superheater.  A  recording  thermometer  on  steam  outlet  from  super- 
heater will  indicate  priming  by  sharp  fluctuations  on  the  superheat 
temperature  curve. 
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Power  dump  grates  and  clinker  grinders  seem  to  be  coming  into 
use.  The  Westinghouse  Co.,  and  American  Engineering  Co.,  have 
these  on  the  market,  as  well  as  several  other  concerns. 

The  forced  draft  type  of  chain  grate  is  now  being  used  more 
extensively  with  success  in  burning  low  grade  fuels  high  in  ash. 

We  regret  being  unable  to  furnish  any  data  in  reference  to  super- 
heaters, economisers  and  condensers. 

Regarding  meters,  indicators  and  instruments,  general  progress 
in  their  development  has  been  normal. 

Higher  steam  pressures  have  been  tried  out  in  one  or  two  plants 
in  the  United  States. 

The  Buffalo  General  Electric  Co.  have  recently  placed  in  service 
a  plant  operating  at  275  lbs.  boiler  pressure,  275  degrees  superheat 
giving  a  total  temperature  of  689°  F. 

The  Public  Service  Co.,  of  Northern  Illinois,  have  an  installation 
operating  at  315  lbs.  boiler  pressure,  225  degrees  superheat  giving  a 
total  temperature  of  615°  F. 

The  general  impression  seems  to  be  that  the  question  of  higher 
steam  pressures  is  a  boiler  problem  and  that  turbines  can  easily 
be  designed  for  operation  at  the  higher  pressures. 

We  are  including  as  follows  a  description  of  the  Heine  Cross 
Drum  Boiler.  These  boilers  are  now  being  built  in  sizes  up  to  10,000 
sq.  ft.    of  heating  surface. 

Specifications  for  Heine  Cross  Drum  Water  Tube  Boiler. 

This  boiler  is  of  the  horizontal  cross  drum  water  tube  type 
designed  to  have  the  following  distinctive  advantages: 

(1)  Free  steaming  capacity  and  ability  to  withstand  severe 
overloads.  (Obtained  by  a  pronounced  pitch  of  tubes,  large  waterleg 
areas,  specific  provision  for  promoting  return  circulation  at  top  of 
bank  of  tubes  and  separation  of  steam.) 

(2)  High  efficiency  of  combustion  and  absorption  of  heat  from  the 
hot  gases.  (Baffle  tile  may  be  placed  on  the  lower  row  of  tubes  to 
form  a  roof  of  the  combustion  chamber  in  which  volatile  gases  may 
completely  burn  before  reaching  the  comparatively  cold  boiler  surfaces. 
Or  lower  baffle  may  be  placed  on  the  third  row  of  tubes  with  boilers 
used  in  connection  with  those  forms  of  furnaces  that  make  this  ar- 
rangement preferable.  The  hot  gases  enter  the  main  part  of  nest 
of  the  boiler  tubes  and  flow  substantially  parallel  to  them.  This 
trend  of  the  gases  has  been  demonstrated  to  give  the  highest  rates  of 
heat  transmission.) 

(3)  A  large  proportion  of  the  scale-forming  impurities  of  the 
feed  water  are  deposited  in  the  feed  water  purifier,  and  mud  drums 
are  thus  prevented  from  being  deposited  on  the  boiler  heating  sur- 
faces. (This  purifier  and  mud  drum  is  located  in  the  drum  or  shell 
of  the  boiler,  and  is  partially  submerged.  It  is  to  be  distinguished 
from  the  ordinary  mud  drum,  which  is  solely  a  receptacle  for  the  ac- 
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cumulation  by  gravity  of  the  impurities  already  precipitated  within  the 
boiler,  whereas  with  this  design  the  water  cannot  enter  the  general 
circulation  of  the  boiler  until  it  has  been  at  least  partially  purified, 
nor  can  the  deposited  solids  be  hardened  by  heat,  but  can  easily  be 
blown  off  in  the  form  of  a  sludge.) 

(4)  An  efficient  soot  blowing  system  is  provided  as  a  permanent 
part  of  the  boiler.  (The  design  of  the  Heine  boiler  lends  itself  to  the 
application  of  a  highly  effective  soot  blower,  doing  away  with  the 
necessity  of  blowing  soot  by  means  of  a  laboriously  operated  hand 
lance  through  doors  in  the  side  walls.) 

(5)  By  reason  of  the  compact  arrangement  of  the  heating  sur- 
face this  boiler  requires  but  a  minimum  amount  of  floor  space  and 
headroom  compared  with  other  types  of  horizontal  or  inclined  vertical 
water  tube  boilers.  (Many  horizontal  water  tube  boilers  require  as 
much  as  40  more  floor  space  and  considerable  more  headroom  than 
the  Heine  boiler.  Many  boilers  of  the  inclined  vertical  water  tube  type 
require  as  much  as  25       more  floor  space  and  E0  :     more  headroom.) 

(6)  As  access  to  the  interior  of  the  boiler  setting  through  the  side 
walls  is  not  necessary  with  the  Heine  boilers,  any  number  may  be 
set  in  a  single  battery  except  in  so  far  as  this  arrangement  may  be 
limited  by  the  requirements  of  certain  types  of  stokers,  building 
columns,  etc.  Besides  saving  in  space,  a  number  of  boilers  set  in  a 
solid  battery  are  immune  from  much  of  the  loss  due  to  air  infiltration 
and  radiation. 

(7)  The  absence  of  side  cleaning  doors  greatly  reduces  air  leak- 
age, regardless  of  how  the  boilers  may  be  set,  and  insures  a  high 
percentage  of  CO"  and  consequent  coal  economy. 

(8)  Boilers  are  built  by  expert  workmen  in  a  modern  shop, 
equipped  particularly  for  the  production  of  boilers  of  this  type,  and 
of  the  best  materials  procurable. 

Materials. — The  header  boxes  and  drums  are  built  entirely  of 
fire  box  steel  plate,  staybolt  tubing  and  tubes  made  especially  for  us 
of  quality  strictly  in  accordance  with  the  requirements  of  the  Ameri- 
can Society  of  Mechanical  Engineers  Boiler  Code.  Test  certificates 
are  kept  on  file  for  reference  at  any  time.  No  cast  metal  is  used  in 
any  part  of  the  boiler  subject  to  tensile  strength. 

Shell. — The  shell  is  cylindrical  in  shape,  made  of  a  single  sheet 
(except  in  the  case  of  exceedingly  large  boilers),  the  thickness  of  the 
plate  and  design  of  the  joints  being  strictly  in  accordance  with  the 
requirements  of  the  A.S.M.E.  Boiler  Code.  The  longitudinal  seams 
are  double  strapped  butt  joints.  The  heads  are  rivetted  in  with 
single  rivetted  lap  joint.  The  exact  design  of  all  rivetting  depends,  of 
course,  on  the  pressure  to  be  carried.  The  heads  are  dished  to  a 
radius  equal  to  the  diameter  of  the  shell  so  as  to  require  no  internal 
staying.  One  head  is  provided  with  a  reinforced  flanged-in  manhole 
with  a  pressed  steel  cover  and  yoke,  except  that  in  those  cases  where 
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mote  than  two  boilers  are  set  in  a  battery,  the  manholes  of  all  but  the 

outside  boilers  are  located  in  the  shell  proper  Instead  of  the  head. 

Two  rows  of  tube  holes  are  bored  in  the  shell  for  the  reception  of 
the  tubes  and  nipples  connecting  the  shell  to  the  header  boxes.  There 
Lso  provided  the  forged  steel  pads  for  the  feed  blowoff  and  the 
water  column  connections,  and  pressed  steel  saddle  flanges  for  the 
safety  valve  and  main  steam  outlet.  These  saddles  and  pads  are 
carefully  forged  to  tit  the  shape  of  the  shell,  and  are  threaded  or 
provided  with  stud  bolts  for  the  proper  fastening:  of  the  connections. 

Header  Boxes. — The  header  boxes  are  made  of  steel  plate,  flanged 
along  the  top  and  bottom  edges,  with  a  long  radius  turn,  the  two 
sheets  being  lapped  and  rivetted  together  with  a  single  row  of  rivets. 
without  a  butt  strap.  The  ends  of  the  boxes  are  closed  by  means  of 
a  trough  shaped  plate  of  proper  shape  to  fit  into  the  open  ends  of 
the  joined  plates  and  rivetted  thereto.  These  end  plates  are  flanged 
hydraulic-ally  at  a  single  heat. 

The  header  boxes  are  stayed  by  means  of  hollow  staybolts  of 
carefully  tested  seamless  tubing  of  large  diameter  screwed  into 
tapped  holes  in  the  tube  plates,  the  projecting  ends  being:  carefully 
upset    on    the    outside. 

The  tube  and   hand   holes  are  carefully  bored  to  exact  diameters. 

The  plates  are  carefully  annealed  before  being:  joined  together. 
Each  header  box,  when  completed,  is  ready  for  assembling-. 

The  upper  parts  of  the  tube  sheets  have  a  flat  strip  at  an  angle 
with  the  balance  of  the  sheet,  in  which  are  located  the  holes  for 
the  tubes  and  nipples  connecting:  the  header  boxes  to  the  drum,  in 
such  a  way  that  the  tubes  and  nipples  enter  at  rig-ht  angles  to  the 
plate. 

While  this  part  of  the  boiler  is  similar  to  other  makes,  a  close 
inspection    will    disclose   very    superior   detailed   construction. 

Tubes. — The  tubes  used  are  of  the  best  quality  lap  welded  mild 
steel,  made  especially  for  us,  3%"  in  diameter  and  of  length  as  speci- 
fied. The  tubes  extend  through  the  tube  sheets  of  the  header  boxes 
into  which  they  are  expanded  with  roller  expanders. 

Tube  Holes  and  Hand  Holes. — Opposite  the  ends  of  the  tubes  are 
the  hand  holes  and  the  outer  plates  of  the  boxes.  These  holes  are 
slightly  larger  in  diameter  than  the  tubes,  to  permit  the  replacing  of 
tubes  if  necessary.  The  hand  holes  also  provide  means  for  efficienth 
cleaning  the  interior  of  the  tut"-  These  hand  holes  are  closed  by 
device-,  of  which  there  are  several  types,  casl  iron  or  drop  forge 
making  a  joint  from  the  inside  or  the  Key  hand 
hole  cap. 

Internal  lilting-*  of  Shell.  Within  and  at  the  top  part  of  the 
shell,  extending  nearly  the  whole  length  thereof,  ifl  a  dry  pipe.  This 
pipe  is  provided  with  a  large  number  of  small  holes  in  the  upper 
part,  and   is  connected,  Steam   titrht,  to  a  steam  outlet    saddle. 


46  Proceedings  Canadian  Electrical  Association 

Attached  to  the  side  of  the  shell,  well  above  the  horizontal  tubes 
connecting  the  shell  to  the  rear  waterleg,  is  a  curved  deflection  plate 
which  extends  below  the  waterline  and  against  which  the  water  and 
steam  issuing  from  the  tubes  is  discharged.  The  steam  separates  and 
passes  from  under  this  deflection  plate  at  the  ends,  as  the  plate  does 
not  extend  the  whole  length  of  the  shell. 

A  partially  submerged  feed  water  purifier  and  mud  drum  is  lo- 
cated on  the  opposite  side  from  the  deflection  plate.  This  mud  drum 
is  so  designed  as  to  thoroughly  heat  up  the  feed  water  to  the  tempera- 
ture of  the  steam.  The  drum  is  sufficiently  long,  and  the  direction  and 
rate  of  flow  such  as  to  give  ample  time  for  the  settling  out  of 
mechanically  mixed  impurities,  and  for  the  precipitation  of  at  least 
a  considerable  part  of  the  dissolved  impurities  which  are  thrown  down 
at  high  temperatures.  The  feed  flows  out  of  this  mud  drum  from 
below  the  surface,  so  that  any  oil  that  accumulates  on  the  top  does 
not  go  into  the  general  circulation.  The  impurities  thrown  down 
remain  in  the  form  of  a  sludge,  since  this  device  does  not  come  in  con- 
tact with  any  high  temperatures  and  may  be  discharged  at  regular 
intervals  through  the  blowoff.  Any  accumulation  of  oil  is  likewise 
blown  off  when  the  mud  drum  is  emptied. 

Soot  Blowers. — The  soot  blower  system  consists  of  a  series  of 
small  steam  nozzles  inserted  through  the  hollow  staybolts  of  the 
rear  head  with  auxiliary  sets  of  nozzles  so  located  as  to  stir  up  and 
dispose  of  any  accumulations  of  soot  or  ashes  on  the  baffle  tile.  The 
main  series  of  jets  is  designed  to  create  an  intense  momentary  draft 
which  dislodges  accumulations  of  soot  and  dust  from  the  boiler  sur- 
faces, directing  it  to  the  uptake. 

Boiler,  Front. — The  front  is  of  an  ornamental  design,  the 
lower  part  of  the  fire  front  being  of  heavy  cast  iron,  while 
the  upper  or  purely  ornamental  part  is  of  light  wrought  steel  con- 
struction. The  casing  doors  give  access  to  the  outsides  of  the  header 
boxes  for  the  purpose  of  cleaning  and  other  necessary  attention.  All 
necessary  buckstays,  cleaning  doors,  anchor  rods,  etc.,  are  provided. 

Support  and  Setting. — Usually  the  steam  drum,  and  consequently 
the  lower  header  box,  is  in  the  front  of  the  boiler,  although  it  is  quite 
possible  to  reverse  this  arrangement  in  order  to  save  headroom. 

The  front  end  of  the  boiler  is  carried  by  means  of  columns  which 
are  secured  to  lugs,  which  in  turn  are  rigidly  rivetted  to  the  end  plates 
of  the  header  box.  The  columns  can  be  made  of  any  length  so  as  to 
give  the  desired  height  of  furnace. 

The  rear  waterleg  is  carried  by  means  of  columns  fastened 
through  suspension  straps  to  the  lugs  rivetted  to  the  end  plates  of 
the  header  box,  thus  giving  a  flexible  connection  which  provides  for 
the  inevitable  movements  due  to  expansion  and  contraction  induced 
through  temperature  changes.  The  whole  is  enclosed  by  brick  side 
walls  and  rear  wall  underneath  the  rear  header  box.  The  top  is 
closed  by  means  of  tee  bars  extending  from  wall  to  wall,  and  which 
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carry  a  fire  brick  and  insulating  covering.  All  parts  of  the  brick 
setting  exposed  to  hot  gases  are  of  fire  brick.  In  cases  where  it  is 
desired  to  use  a  stoker  the  ordinary  fire  front  is,  of  course,  omitted. 

Baffle  Tile. — Baffle  tile  are  designed  to  rest  on  and  between  the 
tubes  of  the  rows  on  which  it  is  desired  to  place  them.  They  extend 
from  one  header  to  within  a  short  distance  of  the  opposite  one.  There 
are  various  arrangements  of  the  tile  possible  so  as  to  provide  for 
varying  conditions. 

The  simplest  arrangement  is  to  put  the  lower  baffle  on  the 
lower  row  of  tubes  and  the  upper  baffle  on  the  upper  row  of  tubes, 
giving  a  single  pass  of  the  gases  through  the  tube  nest. 

Another  arrangement  is  to  put  the  lower  baffle  up  on  the  third 
row  of  tubes,  thus  giving  a  partial  pass  through  the  lower  row  of 
tubes  and  a  complete  pass  through  the  balance  of  the  nest  of  tubes. 
Still  another  arrangement  is  to  have  either  of  the  above  arrange- 
ments as  to  the  lower  baffle  and  introduce  another  baffle  a  little  more 
than  halfway  up  the  height  of  the  tube  nest,  thus  giving  two  full 
passes  through  the  nest  of  tubes. 

The  choice  of  the  arrangement  of  baffling  depends  upon  various 
conditions  under  which  the  boilers  are  to  be  installed. 

Fittings  and  Trimmings. — Each  boiler  is  provided  with  a  pop 
safety  valve  of  the  proper  size.  Reliance  high  and  low  water  alarm 
column  with  quick  acting  shutoff  device  operated  from  the  floor  by 
chains,  and  three  tri-cocks.  Steam  gauge  is  attached  to  the  boiler 
front  and  feed  check  and  blowoff  valves,  and  provided  and  located 
for  easy  access  and  convenient  manipulation. 

Steam   Turbines. 

In  recent  years  there  has  been  a  marked  tendency  towards  the 
installation  of  units  of  large  capacity,  and  during  the  past  two  years 
there  has  been  a  marked  increase  in  the  United  States  in  units  of  the 
horizontal  shaft  type  of  approximately  30,000  kw.  capacity,  in  order 
to  meet  the  rapidly  increasing  density  of  the  load.  The  Prime  Movers 
Committee  of  the  N.E.L.A.,  in  their  report  for  1919,  have  included  a 
list  of  large  unit  installations  which  is  of  considerable  interest. 

The  main  sources  of  trouble  in  large  steam  turbine  units  seem 
to  be  in  the  labyrinth  packings  and  thrust  bearings,  which  are  apt 
to  cause  excessive  vibration  of  parts;  the  breaking  of  buckets,  danger- 
ous rubbing  of  stationary  and  moving  eler.ents,  which,  in  extreme 
cases,  may  result  in  permanent  deflection  of  the  shafts. 

The  following,  from  the  General  Electric  Co.,  in  reference  to 
Turbine-Generators,  will  probably  be  of  interest: 

Since  our  last  statement  two  years  ago  in  reference  to  turbines, 
war  conditions  have,  of  course,  made  the  undertaking  of  new  com- 
mercial development  on  a  large  scale  very  difficult.  It  was  necessary, 
nevertheless,    to   carry   through    the    new    designs    on    which    we    had 
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already  started,  and  to  do  a  great  deal  of  development  work  to  meet 
the  requirements  of  the  Navy  and  Emergency  Fleet  Corporation. 

At  a  time  when  we  were  hard  pressed  for  skilled  labor  of  all 
kinds  it  was  extremely  difficult  to  give  the  time  and  attention  neces- 
sary to  the  development  of  new  designs.  The  Engineering  and  Manu- 
facturing Organization  could  not  be  expanded  quickly  enough,  by 
the  addition  of  thoroughly  trained  men,  to  fully  meet  the  enormous 
demands  which  suddenly  came  upon  us.  We,  like  all  other  manufac- 
turers, suffered  severely  on  account  of  the  loss  of  skilled  men  who 
went  in  the  service;  over  8,000  employees  leaving  us  on  this  account. 
These  men  had  to  be  replaced  by  less  skilled  men,  and  in  addition  a 
greatly  increased  force  recruited  from  all  sources. 

We  also  experienced  great  difficulty  in  securing  the  quantity  and 
quality  of  materials  required  for  the  manufacture  of  turbines.  The 
producers  of  all  lines  of  materials  and  accessories  were  surfeited  with 
business,  were  required  to  carry  on  production  under  the  same  disad- 
vantages as  we  suffered  from,  and  in  endeavoring  to  meet  the  de- 
mands for  maximum  production,  undoubtedly  encountered  most 
serious  obstacles  in  the  way  of  maintaining  quality  equivalent  to  pre- 
war standards. 

The  severe  handicaps  under  which  we  were  working  were  neces- 
sarily reflected  to  some  extent  in  the  turbines  manufactured  during  this 
period  of  stress,  and  a  number  of  machines  have  been  subject  to 
trouble  of  one  kind  or  another.  Cases  of  trouble  have  not,  by  any 
means,  been  confined  to  turbines  of  new  types,  but  have  occurred  to 
recently  built  turbines  of  the  older  types. 

Actual  experience  was  required  to  show  that  our  inspection 
system,  which  had  previously  proven  to  be  amply  protective,  was  not, 
under  the  new  conditions,  sufficiently  thorough  or  comprehensive,  and 
it  has  been  necessary  to  elaborate  it.  This  has  been  done,  and  with 
the  return  to  more  nearly  normal  conditions  the  severe  handicaps  under 
which  we  have  been  working  during  the  last  two  years  are  being 
removed.  We  feel  greatly  encouraged  by  the  results  already  attained, 
and  have  the  utmost  confidence  that,  from  this  time  on,  the  produc- 
tion and  operation  of  Curtis  Steam  Turbines  will  be  on  the  same 
satisfactory  basis  as  existed  in  former  times.  No  radical  changes 
in  existing  designs  of  turbines  are  contemplated. 

A  very  large  number  of  turbines  and  gears  has  been  furnished  to 
the  Emergency  Fleet  Corporation  for  propelling  cargo  boats  and  to  the 
U.  S.  Navy  for  destroyers.  In  addition,  turbine  generators  have  been 
supplied  and  are  on  order  for  the  electric  propulsion  of  large  war 
ships  for  the  Navy.  For  the  latter  purpose  turbine  generators  of 
individual  capacity  up  to  35,000  kw.  are  on  order. 

The  company  has  built  and  will  continue  to  build  direct  current 
turbine  generators,  also  turbine  generators  for  special  application, 
including  steam  extraction,  low  and  mixed  pressure  units,  and  turbines 
for  mechanical  drive. 
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A  line  of  turbines  particularly  for  mechanical  drive  applications, 
and  known  as  the  type  "L,"  was  developed  about  three  years  ago. 
Since  that  time  there  have  been  sold  over  90,000  horsepower  for 
this  class  of  service  alone,  the  number  of  machines  being1  between  800 
and  900.  The  operating  record  of  the  machines  has  been  exceptionally 
good. 

The  line  of  turbines  includes  machines  from  10  to  500  horsepower, 
at  speeds  up  to  3,600  r.p.m.  Any  steam  pressure  and  superheat  may 
be  used  up  to  the  highest  in  commercial  use  in  large  stations. 

These  turbines  meet  two  conditions: 

First,  that  individual  machines  are  designed  to  suit  each  custom- 
er's particular  operating  conditions;  and, 

Second,  that  the  foregoing  can  be  accomplished  with  a  machine 
made  up  from  parts  manufactured  on  a  quantity  basis. 

Both  of  the  above  ideas  are  carried  out,  and  the  type  "L"  ma- 
chine combines  a  machine  designed  to  meet  any  given  set  of  condi- 
tions, and,  at  the  same  time,  one  which  is  built  on  a  quantity  produc- 
tion basis. 

Each  machine  is  made  up  of  standard  parts,  which  are,  in  the 
main,  as  follows: 

Nozzle  plates,  shaft  and  wheels,  high  pressure  heads,  wheel 
casings,  exhaust  heads,  operating  governor,  governor  valve,  emergency 
valve. 

Nozzle  plates  are  made  up  in  quantity,  but  the  nozzles  are  not 
drilled  until  an  order  is  received.  The  shop  is  equipped  with  engineer- 
ing data  to  make  nozzles  suitable  for  use  with  wheels  having  buckets 
of  different  heights,  and  for  each  height  there  are  reamers  available 
giving  nine  expansion  ratios.  A  machine,  for  example,  can  be  equip- 
ped with  from  one  to  fifty  small  nozzles,  or  from  one  to  twenty-eight 
large  nozzles,  and  each  one  of  these  nozzles  may  be  furnished  with 
any  one  of  nine  expansion  ratios.  The  ratio  of  areas  possible  between 
one  small  nozzle  and  the  maximum  number  of  large  nozzles  is  1  to  90, 
and,  as  may  be  figured  from  the  above  data,  the  progress  from  the 
smallest  to  the  largest  area  can  be  made  in  702  separate  steps.  It 
will  easily  be  seen  from  the  above  that  the  statement  that  the  nozzle 
is  designed  specifically  for  the  customer's  conditions  is  correct  for  all 
practical  purposes. 

The  wheels  are  made  up  with  different  bucket  heights,  and  each 
bucket  height  is  made  with  two  sets  of  bucket  angles,  known  as  the 
high  speed  and  low  speed  combination.  Any  of  these  may  be  supplied 
with  clockwise  or  counter-clockwise  rotation.  Or,  in  other  words, 
there  are  a  number  of  different  standard  bucket  wheels  carried  in 
production.  Any  of  these  may  be  supplied  with  alloy  or  steel  buckets. 
depending  on  temperature  conditions,  and  any  wheel  or  combination 
of  wheels  may  be  assembled,  depending  on  whether  a  one,  two  or 
three  stage  turbine  is  required.  Three  shafts  are  provided  to  take 
care  of  machines  having  different  number  of  stages. 
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A  high  pressure  head  with  a  short  nozzle  arc  is  used  for  small 
hoi'sepowers,  high  steam  pressures,  or  for  such  conditions  as  require 
a  small  number  of  nozzles.  This  head  is  furnished  in  steel  or  iron, 
depending  on  temperature  conditions.  A  long  arc  head  is  used  when 
more  nozzles  are  required  than  can  be  assembled  with  the  short  arc 
head,  or  in  all  cases  where  a  hand  valve  is  required.  This  head  is 
also  furnished  in  iron  or  steel,  depending  on  conditions. 

An  exhaust  head  with  8"  diameter  exhaust  is  used  on  all  ma- 
chines having  a  steam  flow  up  to  the  capacity  of  the  8"  opening.  A 
14"  head  is  used  for  steam  flows  beyond  the  capacity  of  the  8"  head. 
The  14"  head  may  be  furnished  either  right  or  left  hand  or  looking 
downward. 

The  diaphragms  are  furnished  in  either  steel  or  iron,  depending 
on  steam  temperature  and  pressure  conditions.  On  receipt  of  custom- 
er's order,  the  diaphragms  are  drilled  with  the  proper  number  and 
kind  of  nozzles. 

The  operating  governor  is  furnished  for  speeds  from  1,200  r.p.m. 
to  3,600  r.p.m.  by  using  various  combinations  of  standard  weights 
and  springs,  and  when  assembled  for  a  given  normal  speed  may  be 
adjusted  while  the  machine  is  running,  for  a  considerable  range  of 
speed  from  normal. 

The  operating  governor  and  valve  are  assembled,  with  the  gov- 
ernor lever  as  well  as  with  a  hand  wheel,  by  which  the  speed  of  the 
machine  may  be  regulated  while  the  turbine  is  in  operation.  To 
accomplish  this  speed  change,  the  regulation  of  the  governor  is  made 
broad,  i.e.,  there  is  a  wide  variation  in  speed  between  the  speed  at 
which  they  have  reached  their  maximum  travel.  The  movement  of 
the  weights  is  several  times  that  necessary  to  move  the  governor 
valve  from  entirely  open  to  entirely  closed.  Consequently,  by  moving 
the  hand  wheel,  the  operating  range  of  the  governor  may  be  adjusted 
at  any  position  between  the  minimum  and  maximum  speeds  determined 
by  the  movement  of  the  weights. 

From  the  foregoing  description  it  will  be  evident,  although  the 
type  "L"  machine  is  in  general  made  up  from  a  very  few  parts,  that 
there  are  a  number  of  variations  to  each  part,  and  that  the  number 
of  combinations  which  can  be  made  is  practically  infinite;  or  in  other 
words,  that  it  is  no  exaggeration  to  say  that  each  machine  is  designed 
exactly  for  the  conditions  for  which  it  is  sold. 

All  machines,  whether  built  with  one,  two  or  three  stages,  have 
the  wheel  casing  split,  so  that  the  top  half  of  the  casing  may  be  lifted 
without  disassembling  the  machine  and  the  bucket  wheels  and  nozzles 
readily  inspected.  The  turbines  may  be  furnished  with  a  speed  con- 
trol governor  or  with  a  safety  stop  only,  for  cases  where  the  turbine 
is  used  to  drive  a  boiler  feed  pump,  and  the  speed  is  controlled  by  a 
water  pressure  regulator.  Both  governors  may  be  supplied  if  required, 
and  the  steam    inlet   may  be  supplied  vertically,  thus  making  a  ma- 
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chine  well  suited  for  use  in  cramped  positions  where  space  is  at  a 
premium. 

In  order  to  produce  type  "L"  turbines  in  accordance  with  the  plan 
laid  out,  it  has  been  necessary  to  equip  a  new  shop  for  the  manufac- 
ture of  these  units,  where  all  operations  have  been  standardized,  and 
where  a  large  number  of  special  machine  tools  have  been  installed 
to  permit  rapid  and  economical  manufacture. 

The  type  "L"  turbine  has  been  sold  largely  for  use  in  driving 
pumps  of  various  kinds,  but  is  well  adapted  for  driving  any  of  the 
auxiliary  apparatus  in  a  central  station.  The  design  has  been 
thoroughly  standardized  and  tested  by  several  years  of  operation 
under  all  sorts  of  operating  conditions,  and  the  type  "L"  turbines 
have  been  found  to  be  uniformly  satisfactory. 

We  have  not  received  any  written  statement  from  the  Westing- 
house  Company  as  to  their  activities  in  the  steam  turbine  field,  but  can 
safely  say  that  this  concern  has  kept  step  with  the  progress  in  this 
industry  along  with  other  large  manufacturers. 

An  interesting  paper  on  Steam  Turbine  Progress  was  issued  in 
May,  1918,  by  the  Westinghouse  Company,  entitled  "An  Historical 
Review  of  Steam  Turbine  Progress,"  by  Francis  Hodgkinson. 

Gears. 

Considerable  progress  in  the  development  of  reduction  gears 
has  been  made  of  late  years.  In  large  capacities  750  horsepower  and 
upwards,  gears  have  been  in  operation  for  some  years  as  a  reduction 
medium  for  connecting  moderate  speed  steam  turbine  and  low  speed 
direct  current  generators  and  centrifugal  pumps. 

Water  Power  Turbines. 

During  the  four  or  five  years'  period  prior  to  the  war  the  manufac- 
turers of  hydraulic  turbines  made  great  strides  in  developing  units  of 
high  efficiency  and  simple  designs.  This  was  primarily  obtained 
through  the  introduction  of  the  high  specific  speed  single  runner  units. 
During  this  period  a  great  number  of  low  head  plants  were  built, 
using  single  runner  units  of  larger  size  than  anything  previously 
attempted.  During  the  last  four  years,  however,  the  activities  in 
hydro-electric  developments  were  greatly  lessened  and  few  new  fea- 
tures in  design  have  come  out,  although  a  certain  amount  of  research 
work  has  been  carried  out,  the  benefit  of  which  should  be  realized 
in  the  near  future. 

Efficiencies  of  92  to  93  on  runners  have  already  been  obtained 
in  several  plants,  and  we  may  assume  that  this  is  very  near  the  maxi- 
mum efficiencies  that  can  be  expected;  but,  in  order  to  obtain  a  maxi- 
mum over  all  efficiency  of  plants,  hydraulic  turbine  engineers  are  now 
carefully  looking  into  the  design  of  all  passageways  from  headrace  to 
tailrace.    Particular  attention  is  being  paid  to  the  design  and  efficiency 
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of  draft  tubes  for  high  specific  speed  runners.  The  tendency  is  to- 
wards the  use  of  deeper  draft  tubes,  with  the  idea  of  making  the 
turn  from  the  vertical  to  the  horizontal  direction  at  lower  velocities 
than  was  previous  practice. 

It  is  also  generally  realized  that  improvements  can  be  made  in 
the  design  of  intakes,  especially  for  low  head  plants. 

Mr.  F.  H.  Rogers,  Hydraulic  Engineer,  I.  P.  Morris  Dept.,  Wm. 
Cramp  &  Sons,  Ship  &  Engine  Building  Company,  touched  upon  an 
important  subject  with  regard  to  losses  that  may  occur  in  hydraulic 
turbines  in  his  article,  "Economical  Operation  of  Water  Turbines," 
printed  in  "Electrical  World,"  April  5th,  1919. 

There  seems  to  be  a  difference  of  opinion  as  to  the  number  and 
size  of  units  to  be  installed  in  a  projected  plant;  the  tendency  has  been 
to  look  upon  the  water  turbine  as  an  almost  fool-proof  piece  of  ma- 
chinery; consequently,  plants  have  been  equipped  with  as  few  and 
as  large  units  as  possible,  thereby  making  considerable  saving  in 
first  cost,  as  well  as  operating  expense.  Considering,  however,  that 
the  reliability  of  a  unit  does  not  only  depend  upon  the  water  turbine, 
but  also  on  the  generator  and  auxiliaries,  some  designers  of  power 
plants  incline  towards  comparatively  small  units,  with  less  chance-  of 
shortage  of  power  in  case  of  break-downs.  The  question  as  to  size 
and  number  of  wheels  to  be  installed  in  a  plant  must,  of  course,  also 
be  decided  upon  with  regard  to  the  transmission  system  and  import- 
ance of  continuous  service. 

Runners. — The  single  runner  vertical  shaft  units  for  low  and 
medium  head  plants  have  proven  to  be  of  such  a  success  that  practic- 
ally all  new  plants  under  this  category  are  now  being  equipped  with 
this  type  of  units. 

Turbine  manufacturers  are  constantly  experimenting  with  higher 
specific  speed  runners,  in  order  to  meet  the  demand  from  customers 
for  large  units  operating  under  low  heads.  While  a  few  years  ago  a 
specific  speed  of  100  was  considered  high,  manufacturers  claim  to-day 
to  be  able  to  build  low  head  units  with  a  specific  speed  of  170. 

Thrust  Bearings. — With  the  increase  in  size  of  large  vertical  water 
wheels  and  the  consequent  increase  in  weight  of  the  rotating  parts, 
the  importance  of  satisfactory  thrust  bearings  cannot  be  exaggerated, 
and  a  great  deal  of  progress  has  been  made  in  recent  years. 

The  General  Electric  Co.,  Spring  Thrust  Bearing. 

The  General  Electric  Company,  Schenectady,  N.Y.,  have  develop- 
ed a  spring-supported  thrust  bearing  in  an  effort  to  overcome  cer- 
tain difficulties  experienced  in  the  operation  of  thrust  bearings  on 
this  character  of  service. 

The  main  features  of  the  spring  supported  thrust  bearing  is  that 
it  automatically  adjusts  itself  to  unequal  loading,  due  to  inaccuracies 
in  workmanship  or  in  alignment.  A  distinctive  feature  of  this  bearing 
is  that  it  will  automatically  adjust  itself  while  in  operation  if  there 
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loss  of  alignment  due  to  Bottling  of  the  foundation  or  to  other 
cani 

The  bearing  is  not  affected  l>y  wobbling  of  the  shaft.    The  rubbing 

surfaces  are  in  a  bath  of  oil.  and  the  quantity  of  oil  circulated  from 
an   outsiii.  depends   on   the   losses   and   the   cooling   conditions. 

Water  cooling  coils   may   he    installed    in   the   hearing   housing,   which 
will  reduce  the  amount  of  oil,  and  in  certain  sizes  of  bearings  at   low 
I,  no  circulation  of  oil  from  a  source  outside  the  bearing  bousing 
is  requiri 

The  salient  features  of  the  spring  supported  thrust  bearing  are: 

A  thrust  collar  keyed  to  the  shaft  which  transmits  the  weight  of 

the  revolving  parts  to  the  rotating  ring  of  the  hearing.     This  rotating 

ring  has   a  smooth   rubbing  surface   and   is   so   designed    that   a   rapid 

circulation  of  oil  is  maintained. 

There  is  also  a  stationary  ring,  the  upper  surface  of  which  is  the 
stationary  rubbing  surface  of  the  bearing.  This  ring  rests  on  springs, 
and  to  ensure  flexibility  it  is  made  thin  and  has  a  radical  saw  cut 
through  one  side. 

Sufficient  springs  are  provided  so  that  the  stress  is  only  about 
one-half  that  usually  used,  and  the  deflection  under  load  is  about 
0.1  inch. 

Cooling  coils  are  used  to  carry  off  a  part  or  all  the  heat  generated 
between  the  rubbing  surfaces  of  the  bearing.  Centre  pins  hold  the 
springs  in  position.  An  oil  well  tube  is  provided,  which  forms  the 
inside  annular  wall  of  the  oil  chamber  and  is  welded  to  its  supporting 
ring.     Dowel   pins  keep  the  stationary  ring  from  revolving. 

Two  of  these  bearings  have  recently  been  installed  in  the  Cedars 
Rapids  plant  of  the  Montreal  Light,  Heat  and  Power  Consld.,  in 
connection  with  the  last  two  10,800  h.p.  units,  and  have  now  been  in 
operation  for  some  months  and  have  given  entire  satisfaction. 

These  bearings  are  designed  to  sustain  a  load  of  550,000  pounds 
during  continuous  operation  of  the  generating  units  at  a  normal  speed 
of  55.6  r.p.m.  A  good  grade  of  lubricating  oil,  well  filtered  and  free 
from  water  or  entrained  air,  and  at  a  temperature  not  greater  than 
.  maintained  at  a  level  above  the  sliding  surfaces  is  used, 
and  under  these  conditions  bearings  can  carry  600,000  lbs.  without 
injury. 

The  cooling  coils  are  placed  within  the  bearing  hou- 
the  surface  of  the  oil,  ami  are  of  such  length,  number  ai  will 

keep  the  temperature  of  the  oil   within  the  bearing  ho;:  er    1". 

I  .,  when  supplied  with  water  at  •_'.">  deg.  > '..  undei  si]  conditions 
of  normal  operation.  The  bearings  are  capable  of  operating  at  a 
max.    runaway   speed   of  the   unit,   not   exceeding    111  .turns    per 

minute  of  the  shaft,  for  the  space  "f  one  hour,  and  the  temperature 

of  the  oil   •  in, 'j    55  deg.  C.     The  hearings  are  also  capable  of 

start i :  |  [uired    by 
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service  conditions,  and  are  capable  of  operating  at  a  speed  of  10  r.p.m. 
for  a  space  of  one  hour,  without  injurious  heating  of  oil  or  bearings. 

Bearings  are  designed  to  suffer  no  injury  due  to  interruptions 
of  water  circulation  for  space  of  one-half  hour  under  otherwise  normal 
conditions,  or  for  a  space  of  20  minutes  not  exceeding  50  per  cent, 
above  normal  speed. 

The  general  construction  of  these  bearings  is  such  as  will  allow 
the  bearing  and  all  its  parts  to  be  removed  from  the  bearing  housing 
without  disturbing  the  generator  or  waterwheel,  except  support- 
ing the  turbine  shaft  and  generator  by  independent  means  provided, 
and  the  removing  of  the  thrust  block  keyed  to  the  top  of  the  shaft. 

These  bearings  are  the  first  ones  of  this  size  to  be  equipped  with 
water  cooling  coils  for  circulation  of  cooling  water  instead  of  using 
oil  circulation. 

Gibbs  Thrust  Bearing. 

Mr.  Eugene  U.  Gibbs,  of  S.  Morgan  Smith  Co.,  York,  Pa.,  has 
recently  developed  a  type  of  thrust  bearing  of  simple  design.  A  de- 
scription of  this  bearing  will  be  found  in  the  following  article,  pre- 
pared by  Mr.  Gibbs: 

With  the  advent  of  the  hydraulic  turbine,  the  displacement  of  the 
old  overshot  and  breast  wheels  was  very  quickly  made,  when  the  ad- 
vantages of  the  turbine  became  apparent  and  accepted.  The  Four- 
neyron  turbine,  of  French  origin,  was  first  installed  on  a  vertical 
shaft  and  supported  by  a  thrust  bearing  or  step,  which  was  copied 
by  the  first  turbine  builders  on  this  continent. 

This  step,  or  thrust  bearing,  was  first  made  of  hard  wood  (maple 
or  oak)  on  which  fitted  a  concave  step  shoe.  In  some  cases  this  shoe 
was  made  of  cast  iron  as  a  separate  casting,  and  in  others  the  shaft 
swelled  on  the  end  and  the  concave  was  turned  in  the  end  of  the  shaft. 
The  thrust  step  in  all  cases,  being  under  the  wheel  and  in  the  tail 
water,  was  lubricated  by  the  water. 

In  the  early  development  of  the  turbine  on  this  continent,  all  the 
builders  adopted  this  type  of  thrust  step  or  bearing;  and  as  the 
power  and  speed  of  these  early  turbines  were  very  low  as  compared 
with  those  of  to-day,  the  thrust  to  be  taken  care  of  was  comparatively 
small,  and  there  was  no  difficulty  with  these  bearings  unless  the 
water  in  which  they  operated  contained  a  considerable  amount  of  sand 
or  grit. 

The  advent  of  lignum-vitae  was  also  found  to  be  an  improvement 
over  the  native  hard  woods,  and  has  been  universally  used  for  this 
work.  In  a  few  isolated  places,  manufacturers  endeavored  to  use 
metallic  thrust  hearings  and  were  partially  successful,  but  these 
were  plain  ring  types  and  had  to  be  very  carefully  made;  for  this 
reason,  they  did  not  come  into  general  use.  One  engineer  made  a 
thrust  bearing  in  which  he  made  the  supporting  ring  of  glass,  but  it 
was  found  that  at  varying  temperatures  the  glass  faces  did  not  expand 
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and  contract  evenly,  and  this  bearing:  had  to  be  abandoned  011  this 
account. 

With  the  advent  of  the  horizontal  shaft  turbine  in  the  seventies, 
lignum-vitas  thrust  steps  were  used  to  a  great  extent;  but  in  a  few- 
years,  owing  to  the  possibility  of  using  the  marine  type,  or  collar, 
thrust  bearing,  the  lignum-vitae  thrust  bearing  for  horizontal  shaft 
turbines  was  soon  replaced  by  the  marine  type,  which  was  generally  a 
part  of  one  of  the  bearings  supporting  the  shaft. 

Sometimes  these  collar  bearings  had  four  collars,  one  on  each 
end  of  the  bearing  and  two  between,  and  sometimes  they  only  had  two 
collars,  one  on  each  end  of  the  bearing.  They  were  lubricated  by 
means  of  oil-rings  as  in  the  ordinary  ring-oiling  bearing.  These 
bearings  operated  very  well  on  a  horizontal  shaft  when  there  were 
two  turbines  on  the  shaft  so  placed  that  the  thrust  was  practically 
balanced  and  the  thrust  bearing  had  very  little  work  to  do. 

When  single-runner  units  were  used,  the  collar  thrust  bearing 
had  to  be  very  carefully  made,  with  various  refinements  as  to  oil 
feeding  and  adjustments,  so  that  until  within  the  last  ten  years  it 
was  impossible  to  sell  them,  owing  to  their  high  cost.  However,  the 
purchasing  public  had  learned  that  the  thrust  bearing  was  as  import- 
ant as  the  turbine  itself,  and  consequently  saw  the  responsibilities  of 
the  thrust  bearing  and  were  willing  to  pay  for  a  reliable  device  to  take 
care  of  the  end  thrust. 

The  development  of  the  hydraulic  turbine  in  this  country  in  the 
last  ten  years  has  been  phenomenal.  The  tendency  has  been  toward 
increased  power  and  speed  with  increased  efficiency.  These  have  all 
been  brought  about  by  careful  study  of  the  application  of  scientific 
principles  to  the  design  and  construction  of  these  machines;  and  in  the 
development,  it  was  demonstrated  that  the  single  runner,  vertical  shaft 
turbine  offered  the  best  solution  for  high  efficiency  when  installed  in 
a  setting  properly  designed  and  constructed. 

The  main  difficulty  to  overcome  was  the  thrust,  especially  when 
the  turbine  was  to  be  direct  connected  to  an  electrical  generator.  As 
the  capacity  of  the  units  was  increased,  the  initial  cost  of  the  develop- 
ment per  horse  power  decreased;  consequently  it  soon  became  apparent 
to  engineers  that  when  conditions  would  allow,  it  would  be  the  most 
economical  to  install  the  largest  units  possible.  Under  low  heads 
this  meant  the  absolute  use  of  a  single  runner.  This  type  of  setting, 
with  direct  connected  turbine,  was  recommended  several  years  before 
it  was  adopted.  The  reason  for  the  delay  was  the  thrust  bearing. 
Ball  thrust  bearings  were  tried,  as  well  as  roller  thrust  bearings,  but 
were  not  satisfactory. 

The  oil  pressure  thrust  bearing  now  made  its  appearance,  and 
consisted  of  a  stationary  and  a  revolving  ring,  the  revolving  ring 
being  above  the  stationary  one.  Oil  was  pumped  between  the  rings 
under  pressure  and  so  separated  them  that  when  the  turbine  operated, 
it  was  supported  on  a  film  of  high  pressure  oil. 
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But  should  the  pressure  fail  in  the  oil  supply,  the  rings  would 
come  together  and  the  bearing  would  immediately  be  out  of  service, 
thereby  making  it  necessary  to  replace  the  rings,  which  was  an 
expensive  operation. 

It  was  very  evident  that  a  new  bearing  would  have  to  be  developed 
which  would  operate  without  external  high  pressure, — one  practically 
placed  in  an  oil  bath.  After  several  years  of  experimenting  along 
these  lines,  the  "Gibbs  Thrust  Bearing"  was  developed  in  1911  and 
has  given  results  beyond  the  most  sanguine  expectations.  It  con- 
sists of  three  principal  elements;  namely,  a  rotor  ring,  a  stator  ring 
and  a  levelling  ring,  enclosed  in  a  casing  and  submerged  in  oil.  It 
operates  on  the  principle  of  the  wedge,  in  the  following  manner: — 

The  stationary  ring  or  stator  has  (depending  on  the  size  of  the 
ring)  four  or  more  radial  grooves  across  the  bearing  surface  dividing 
it  into  a  corresponding  number  of  segmental  sectors.  Each  sector 
face  has  a  definite  portion  flat,  and  the  remaining  part  of  the  sector 
has  a  gradual  taper  or  bevel  to  the  radial  grooves.  The  circumfer- 
ential width  of  the  face  and  the  depth  of  the  taper  face  depends  on 
the  unit  pressure  on  the  bearing  face  and  the  speed  of  the  rotor. 

The  stator  ring,  for  low  and  medium  pressures  up  to  300  pounds 
per  square  inch,  is  made  of  close  grain  cast  iron,  and  is  generally 
made  in  one  piece,  except  in  some  cases  where  it  is  necessary  to  make 
it  in  halves  so  that  it  can  be  removed  without  disturbing  the  shaft 
or  other  parts  attached  to  the  shaft. 

The  bottom  face  of  this  ring  is  made  spherical  to  fit  the  spherical 
seat  of  the  levelling  ring,  and  is  connected  to  the  levelling  ring  by 
means  of  a  dowel  pin,  so  as  to  allow  the  stator  ring  to  have  a  limited 
amount  of  adjustment. 

The  revolving  ring,  or  rotor,  is  made  of  cast  iron,  on  to  which 
is  placed  a  soft  metal  face  (babbitt),  and  is  perfectly  flat.  When  the 
rings  are  placed  in  normal  position  (the  rotor  ring  on  the  stator  ring) 
there  will  be  a  series  of  flat  faces,  with  alternating  wedge  surfaces, 
which,  when  the  bearing  is  at  rest,  are  filled  with  oil. 

When  the  rotor  ring  is  rotated,  it  pulls  in  the  oil,  by  adhesion, 
from  the  radial  groove,  up  the  wedge  surface.  It  also  carries  the 
oil  across  the  flat  surface  of  the  stator  ring.  The  rotor  ring  in  draw- 
ing the  oil  up  the  wedge  surface,  develops  automatically  a  pressure 
between  the  rotor  and  stator  rings  that  equals  the  total  load  on  the 
bearing. 

No  Critical  Speed.  The  levelling  ring  has  its  upper  face  spherical, 
to  fit  the  spherical  face  of  the  stator  ring,  in  order  to  allow  for  a  small 
amount  of  alignment,  so  that  the  rotor  ring  will  rest  properly  on  the 
stator  ring.  The  levelling  ring  is  also  securely  fastened  to  the  casing 
in  which  the  bearing  is  placed. 

The  casing  is  made  of  cast  iron,  of  such  design  and  capacity 
that  for  low  unit  pressures,  or  not  exceeding  150  pounds  per  square 
inch,  auxiliary  devices  for  cooling  the  oil  are  not  required;  but  when 
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unit  pressures  are  higher  than  this,  cooling  roils  are  placed  in  the 
casing,  or  the  oil  circulated  through  an  external  cooling  system  by 
means  of  a  small  pump. 

Owing  to  the  hxed  oil  film,  these  bearings  have  no  critical  speed 

at  which  point  the  babbitt   will   wipe  off.     They  can  be  run  slowly   as 

•  d  without  wiping  the  babbitt.    Peripheral  speeds  up  to  5,000  feet 

per  minute   have   been  obtained   without  any   detrimental  effect    what- 

on  the  bearing.      For  the   most  efficient  service,  an   average  unit 

ire  of   150  to  300   pounds   per   square   inch   can   lie   used   without 

:  ioratin^  the  oil. 
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Fig.    t      Section    Thrinmh    Vertical   Thrust    Hearing. 


principal  advantages  of  the  "Gibbs  Thrust  Bearing"  are 
si  nplicity.  minimum  number  of  parts,  fixed  oil  film  and  absolute 
distribution  of  the  load  over  the  bearing  surfa 

Vertical  Shaft  Bearing.    Tl  :ik  illnsti  Fig.  4  > 

shows  a  bearing  for  a  vertical  shaft.     Similaj  construction  is  used  for 
horizontal    -haft    installations.      "A"    is   a    levelling   rin^   bolted   to   the 

face  "f  the  levelling  ring  is  Bpherical,  to 
fit  the  spherical  face  on  tin-  bottom  of  the  stator  ring  "B."  The  top 
face  of  the  stator  ring  in  this  particular  bearing  has  six  radial  grooves 
and   six   v.  "H"    in   this  line;  allow   the  oil    from 

the  outer  to  the  inner  chamber  "K"  formed  by 
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the  retaining  ring  "F"  and  the  inside  of  the  stator  and  rotor  rings  "B" 
and  "C." 

The  circulation  of  the  oil  is  toward  the  shaft  "E"  from  the  out- 
side chamber  "J"  to  the  chamber  "K",  and  then  outward  through 
the  radial  grooves  in  the  top  face  of  the  stator  ring  "B." 

The  rotor  ring  or  step  "C"  has  a  sliding  fit  on  the  shaft  "E"  and 
is  held  by  a  feather  key.  The  bottom  face  of  the  rotor  ring  "C"  is  of 
genuine  babbitt  metal  and  runs  on  the  top  face  of  the  stator  ring  "B." 
The  nut  "D"  is  used  for  adjusting  the  shaft  to  take  up  any  deflection 
that  may  arise  in  the  support  or  foundation  of  the  machine. 

When  the  average  pressure  per  square  inch  exceeds  200  pounds, 
the  oil  in  chamber  "J"  is  circulated  through  outside  cooling  coils  by 
means  of  a  low  pressure  pump.  With  average  pressure  below  200 
pounds  per  square  inch,  cooling  coils  can  be  placed  in  chamber  "J" 
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Fig.  5— Gibbs  Bearing  on  Horizontal  Shaft 


and   no  exterior  circulation  of  the  oil  is  required;   the  circulation  of 
the  oil  within  the  bearing  itself  being  sufficient. 

Horizontal  Shaft  Bearing.  The  horizontal  shaft  bearing  consists 
of  two  separate  bearings,  namely,  a  journal  bearing  and  a  thrust 
bearing. 

The  journal  bearing  is  used  as  a  steady  bearing  to  support  the 
shaft  and  maintain  its  proper  alignment.  It  is  of  the  standard  ring 
oiling  type  with  removable  shells  in  an  outer  casing.  The  casing  is 
supported  by  a  hollow  base  which  is  filled  with  oil.  Coils,  through 
which  water  circulates,  are  placed  in  the  hollow  base  for  cooling  the 
oil  after  it  passes  through  the  thrust  bearing. 
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The  thrust  bearing  proper  consists  of  two  principal  elements, 
namely,  a  rotor  ring;  and  a  stator  ring.  The  rotor  is  a  cast  iron  ring 
keyed  to  the  shaft,  and  rests  against  a  shoulder  on  the  shaft  so  that 
it  cannot  move  endwise  along  the  shaft.     It  has  a  babbitt  metal  face. 

The  stator  is  a  cast  iron  ring,  and  the  wearing  surface  consists 
of  four  to  twelve  sectors,  depending  on  the  diameter  of  the  ring,  pro- 
duced by  as  many  radical  grooves  across  the  bearing  face. 

Each  segmental  face  is  part  flat  and  pai't  tapered  or  inclined 
like  a  wedge,  so  that  when  the  rotor  is  revolving  on  the  stator,  in 
oil,  it  draws  or  forces  the  oil  across  the  inclined  surface  and  conse- 
quently builds  up  a  pressure  between  the  rotor  and  stator;  this  press- 
ure being  in  equilibrium  with  the  load  on  the  rotor.  The  back  face 
of  the  stator  is  spherical  and  fits  into  the  spherical  seat  of  the  case 
head.  This  allows  for  a  small  alignment  with  the  rotor.  The  stator 
is  pi-evented  from  rotating  by  means  of  a  dowel  pin  in  the  case  head. 

The  thrust  bearing  is  lubricated  automatically  by  the  rotor,  which 
is  partly  submerged  in  oil,  as  the  oil  is  a  little  below  the  bottom  of 
the  shaft. 

The  rotor  and  stator  rings  are  enclosed  in  a  casing  or  thrust 
chamber,  which  is  connected  by  proper  opening  to  the  oil  chamber 
under  the  journal  or  steady  bearing,  to  which  the  oil  passes  from 
the  reservoir  or  the  tank  beneath. 

When  the  rotor  revolves,  owing  to  its  being  partly  submerged, 
it  carries  up  oil  with  it  and  fills  the  thrust  chamber  surrounding  the 
thrust  rings.  The  only  exit  for  the  oil  to  escape  is  through  the  radial 
grooves  in  the  stator  to  the  centre  of  the  stator,  where  it  discharges 
into  the  discharge  pipe  which  carries  it  back  to  the  oil  tank  below, 
completing  the  circulation.  The  oil,  in  passing  through  the  radial 
grooves  in  the  stator,  passes  across  the  bearing  faces,  consequently 
the  bearing  is  continually  flooded  with  oil.  There  is  also  tapped  into 
the  top  of  the  thrust  chamber  a  small  pipe  in  which  is  placed  an  oil 
sight  gauge  and  a  small  discharge  pipe.  This  enables  one  to  see  when 
the  bearing  is  properly  supplied  with  oil,  and  the  small  discharge  pipe 
is  used  to  carry  off  the  excess  oil  so  that  it  will  not  flow  or  spill  out 
of  the  top  of  the  oil  sight.  This  connection  varies  in  design,  depend- 
ing upon  conditions. 

There  are  over  one  hundred  "Gibbs  Thrust  Bearings"  in  operation 
on  horizontal  and  vertical  shafts,  operating  under  most  trying  con- 
ditions. They  are  installed  on  centrifugal  pumps,  hydraulic  turbines 
electric  generators,  bevel  mortise  gears,  and  even  Ford  automobiles. 
Propositions  are  now  under  consideration  to  install  them  on  steam 
turbines  and  steamships.  On  account  of  the  simplicity  of  the  bear- 
ing its  cost  is  moderate. 

This  bearing  can  be  used  where  there  is  a  thrust  on  a  revolving 
shaft,  no  matter  what  the  load  or  speed.  Horizonal  bearings  carry- 
ing loads  as  high  as  100,000  pounds,  and  vertical  bearings  carrying 
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loads  as  high  as  220,000  pounds,  have  been  in  continuous  operation 
for  more  than  two  years. 

Kingsbury  Thrust  Bearing. 
The  Kingsbury  thrust  bearing  has  already  been  described  to  a 
great  extent  in  many  engineering  periodicals  and  shall  not  again  be 
treated  in  this  report.  It  may  be  of  interest,  however,  to  the  mem- 
bers to  know  that  this  type  of  bearing  has  been  adopted  by  the  Hydro- 
Electric  Power  Commission  of  Ontario  for  the  Westinghouse  gener- 
ators on  the  Queenston  Development.  They  are  designed  to  carry 
a  load  of  900,000  lbs.  at  187 * 2  r.p.m. 

Governors. 

No  radical  departure  from  standard  designs  of  governors,  me- 
chanical or  hydraulic,  have  taken  place  recently.  The  tendency  has 
been  in  the  past  to  specify  quick  acting  governors  in  order  to  main- 
tain a  constant  voltage.  This  tendency  may  lead  to  serious  troubles, 
particularly  where  the  turbines  are  connected  to  long  penstocks, 
which  are  not  protected  by  relief  valves  or  surge  tanks. 

Designers  are  aware  of  this  danger,  and  considerable  attention 
is  now  paid  to  this  problem. 

Troubles  encountered  in  governor  systems,  such  as  corrosion 
of  pipe  lines  and  governor  parts,  where  water  is  used  as  operating 
fluid,  are  being  met  by  the  introduction  of  soluble  oil,  barium  hy- 
drate and  potassium  bichi'omate  into  the  operating  fluid. 

There  still  seems  to  be  a  difference  of  opinion  among  designers 
as  to  the  advisability  of  using  individual  governor  systems  or  to  have 
all  governors  receive  the  operating  fluid  from  a  central  pumping 
system.  The  latter  system  is,  as  a  rule,  the  cheapest,  and  when  the 
necessary  care  is  taken  in  laying  out  pumps,  pipe  lines,  etc.,  very 
satisfactory  from  an  operating  point  of  view. 

A  noticeable  improvement  has  taken  place  in  recent  designs  of 
water  turbines  with  regard  to  accessibility,  thorough  lubrication  and 
easy  cleaning  of  turbine  parts.  One  of  the  important  features  of 
the  single  runner  vertical  unit  is  the  easy  removal  of  gate  rigging 
mechanism  for  inspection  as  well  as  the  easy  adjustment  of  guide 
vanes. 

Ice  Troubles. 

Recent  papers  on  the  problem  of  combating  ice  may  be  mentioned: 
Mr.  K.  M.  Wilson's  paper,  read  before  the  Engineering  Institute  of 
Canada  (see  journal  of  Engineering  Institute  of  Canada,  Vol.  II., 
No.  5)  and  Mr.  Croat's  paper,  read  before  the  A.S.C.E.  (see  Trans- 
actions, Vol.  I. XXXII.) 

Test  Code  Hydraulic  Power  Plants. 

The  committee  representing  the  National  Electric  Light  Associa- 
tion, the  American  Society  of  Civil  Engineers  and  the  American  Insti- 
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tute  of  Electrical  Engineers,  appointed  to  confer  with  the  American 
Society  of  Mechanical  Engineers  to  draft  a  hydraulic  power  plant  test 
code,  has  had  several  meetings  during  the  past  year,  and  it  is  expected 
that  the  code  will  be  in  final  form  during  the  year. 

Your  committee  is  in  receipt  of  statements  from  the  following 
manufacturers,  covering  developments  during  the  past  year: 

Wm.  Cramp  &  Sons,  Ship  &  Engine  Building  Co.,  Philadelphia: 
During  the  year  1916  there  was  considerable  activity  in  the  hydro- 
electric field,  and  during  this  time  our  company  secured  the  con- 
tracts for  turbines  aggregating  192,200  horsepower.  All  of  these 
turbines  were  of  the  vertical  shaft,  single  runner  type.  Of  the  above 
aggregate  horsepower,  62,200  horsepower  represented  units  designed 
for  comparatively  low  heads,  having  the  casings  and  draft  tubes 
moulded  in  the  concrete  substructure  of  the  power  house.  The  re- 
mainder, aggregating  130,000  horsepower,  represents  turbines  designed 
for  intermediate  and  high  heads  and,  therefore,  having  casings  made 
of  either  cast  iron  or  cast  steel. 

During  the  year  1917,  due  to  war  conditions,  the  development 
of  hydro-electric  plants  decreased  very  materially.  During  the  year 
1918,  however,  there  was  considerably  more  activity,  and  last  year 
almost  equalled  the  horsepower  constructed  in  1916. 

About  one-fourth  of  the  units  contracted  for  during  the  year 
1918  by  our  company  were  for  extensions  to  existing  plants,  and  the 
remaining  units  were  for  new  installations.  There  was  a  marked 
tendency  during  the  past  year  for  the  installation  of  high-powered 
units,  the  average  size  units  being  17,600  horsepower.  The  37,500 
horsepower  turbines  now  under  construction  for  the  Niagara  Falls 
Power  Company,  when  completed,  will  be  the  most  powerful  turbines 
in  the  world. 

There  was  but  little  activity  in  low  head  installations,  on  the 
turbines  contracted  for  by  our  company  during  1918  the  designed 
head  ranged  from  130'  to  475' .  These  units  are  all  provided  with 
cast  iron  or  cast  steel  volute  casings  and,  with  one  exception,  are  of 
the  vertical  shaft,  single  runner  type.  Inquiries  received,  however, 
indicate  that  the  low  or  medium  head  installations  will  be  developed 
to  a  large  extent  in  the  near  future.  The  vertical  shaft,  single  runner 
unit,  both  for  low  and  high  heads,  has  been  so  thoroughly  established 
in  modern  practice,  that  except  in  the  case  of  extensions  to  existing 
stations  already  built  for  horizontal  settings,  the  former  type  is 
universally  adopted. 

The  record  efficiency  of  93.7      obtained  in  1912  from  the  vertical 
shaft  turbines  in  the  plant  of  the  Appalachian  Power  Company   has 
not  as  yet  been  beaten  or  equalled.     A  record,  however,  for  horizontal 
shaft  units   was   established   last   year   when   an   efficiency   of   92,3 
was  obtained  on  a  unit  built  for  the  Great  Northern  Paper  Company. 

A  problem  now  receiving  a  great  deal  of  study  and  experimenta- 
tion by  manufacturers  is  the  proper  design  of  draft  tubes.     This   is 
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of  special  interest  in  connection  with  low  head  units  where  high 
specific  speed  runners  are  used,  due  to  the  fact  that  the  velocity  of 
discharge  from  the  runner  is  high,  so  that  the  energy  to  be  regained 
in  the  draft  tube  is  a  much  greater  per  cent,  than  in  the  case  of  high 
head  units  where  low  specific  speed  runners  are  used. 

The  Wellman-Seaver-Morgan  Company:  At  the  present  time  we 
have  a  tremendous  amount  of  inquiries  and  outstanding  proposals, 
which  we  expect  to  be  settled  this  spring  and  summer.  Last  year  was 
very  quiet  in  hydro-electric  work,  and  gave  us  an  opportunity  to 
carry  on  development  work. 

I  may  say  that  it  has  been  generally  realized  by  hydraulic  turbine 
engineers,  that  we  have  nearly  reached  the  limit  on  the  efficiencies  of 
runners  as  regards  the  runner  itself.  92%  and  93  %  is  about  as  high 
as  can  be  expected.  In  order  to  show  still  further  improvements  we 
are  looking  into  the  design  of  all  passageways  from  the  head  gate  to 
the  tail  race.  The  spiral  casings,  gates  and  draft  tubes  should  re- 
ceive special  attention  for  each  particular  design  of  runner;  this  is 
the  only  way  to  obtain  the  maximum  efficiency. 

Recently  we  have  tested  a  draft  tube  which  gave  ].%%•  higher 
efficiency,  and  more  power  than  the  generally  accepted  design  of  con- 
crete draft  tube.  We  expect  to  test  out  further  designs  within  the 
next  few  months,  along  other  lines. 

For  low  head  turbines  in  open  flume  settings  we  have  developed 
an  exceptionally  high  speed  runner  showing  a  specific  speed  of  170,  as 
against  about  100,  which  was  considered  the  highest  obtainable. 

A  great  deal  of  study  has  been  made  of  low  capacity  remote  con- 
trol plants,  by  both  turbine  and  generator  manufacturers.  There  is 
bound  to  be  a  great  many  developments  of  this  nature.  One  centrally 
located  plant  of  fairly  large  size  can  be  used  as  the  master  station, 
and  several  other  low  head  plants  within  a  radius  of  15  or  20  miles 
can  be  operated  from  this  plant  without  any  attendants  whatever 
except  a  man  to  drop  around  occasionally.  This  is  nearly  a  necessary 
condition  in  order  to  make  a  plant  of  100  to  500  h.p.  a  paying  proposi- 
tion. In  order  to  operate  these  plants  without  attendants,  it  is  neces- 
sary to  design  all  machinery  accordingly  and  make  it  as  simple  as 
possible.  Induction  generators  are  used  in  ordsr  to  get  around  com- 
mutator troubles,  and  because  they  can  easily  be  thrown  on  the  line. 
The  electrically  operated  gate  mechanism  is  used  instead  of  a  gov- 
ernor, and  gives  surprisingly  good  results.  In  case  of  a  large  load 
thrown  off  due  to  lightning  troubles,  the  unit  is  designed  so  that 
it  is  safe  under  runaway  speed.  If  this  should  happen  a  man  is  sent 
to  the  plant  to  shut  down  the  unit  by  hand. 

In  all  new  plants,  single  vertical  turbines  are  used  without  ex- 
ception, due  to  the  higher  efficiencies  obtained.  With  a  large  unit, 
direct  connected  exciters  on  top  of  the  generators,  and  central  oil 
system  for  the  governors,  have  become  standard  practice.  We  also 
note  the  increase  in  the  number  of  out-door  transformer  stations  and 
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the  more  general  use  of  Taintor  Gates,  both  for  head  gates  and  on 
the  dam.  Several  very  successful  installations  of  automatic  gates,  or 
roller  dams,  have  been  put  in  recently,  and  in  one  case  the  success 
of  the  whole  proposition  depended  on  this  one  feature. 

The  largest  proposition  being  developed  at  the  present  time  is 
the  Niagara  Development,  on  the  Canadian  side,  for  the  Hydro- 
Electric  Commission  of  Ontario.  We  have  just  been  awai'ded  the  con- 
tract for  the  first  two  units,  and  the  Canadian-Westinghouse  Company 
the  generators.  Each  turbine  will  develop  52,500  h.p.  at  point  of 
maximum  efficiency,  and  about  60,000  h.p.  at  full  gate.  The  water 
will  be  taken  from  above  the  upper  rapids,  through  the  Welland 
River,  which  will  be  dredged  out,  and  thence  through  a  canal  14  miles 
long  by  48  feet  wide  and  35  feet  deep,  to  the  power  house  located 
down  near  Queenston.  Nearly  the  total  drop  between  Lake  Erie 
and  Ontario  will  be  obtained.  The  net  head  on  the  turbines  will  be 
305  feet,  and  the  speed  187%  r.p.m.  The  turbines  will  be  single 
vertical  with  cast  steel  spiral  casing.  Ultimately  it  is  intended  to 
develop  about  one  million  horsepower  in  this  plant. 

The  largest  development  at  Muscle  Shoals  is  being  pushed  by  the 
Government,  and  will  have  about  15  units  of  30,000  h.p.  each  under 
96  foot  head.  There  are  also  about  five  large  developments  in  Cali- 
fornia to  be  settled  this  spring,  and  three  in  Washington.  The  inter- 
esting feature  out  there  will  be  the  use  of  reaction  turbines  of  ap- 
proximately 20,000  h.p.,  under  800  feet  head. 

Wisconsin,  New  York  and  Maine  are  next  in  line  with  the  greatest 
number  of  active  propositions.  The  U.S.  Reclamation  Service,  through 
Secretary  Lanes'  endeavors,  will  open  up  a  great  many  hydro-electric 
developments  in  the  West  this  year. 

Last  year  we  shipped  two  turbines  to  Canada — one  a  5,000  h.p. 
Twin  Horizontal  Turbine  for  the  Healy  Falls  plant,  and  the  other  a 
2,300  h.p.  Twin  Horizontal  Spiral  Casing  Turbine  for  the  Big  Chute 
plant  of  the  Hydro-Electric  Commission.  These  were  additions  to  old 
plants,  which  explains  the  use  of  horizontal  turbines. 

In  all,  we  are  very  optimistic  of  the  future  in  hydro-electric  work, 
and  expect  1919  and  1920  to  be  record  years. 

William  Hamilton  Company,  Limited. — Referring  to  your  recent 
letter  regarding  our  activities  and  progress  in  turbine  construction 
during  the  past  three  or  four  years,  we  beg  to  say  that  we  have  been 
confining  our  attention  principally  to  the  lower  head  developments, 
ranging  from  100  ft.  down. 

Water  power  development  throughout  Canada  during  the  war 
has  been  very  much  restricted.  However,  we  are  looking  forward  to 
a  period  of  activity  and  much  greater  development  as  soon  as  condi- 
tions have  adjusted  and  righted  themselves.  We  would  say  that  the 
most  notable  feature  of  recent  turbine  development  has  been  the 
high  speed,  high  efficiency  runner  used  for  single  runner,  low  head, 
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direct   connected   units;    this   type   of   installation   coming   more   and 
more  into  general  use. 

Most  of  the  installations  which  we  have  furnished  during  the  last 
few  years  have  been  for  the  smaller  power  low  head  developments. 
At  the  present  time  we  are  installing  two  62"  Type  "J"  single 
runner  vertical  units  for  Messrs.  Frasers,  Limited,  Edmundston, 
N.B.,  H.  S.  Ferguson,  New  York,  Consulting  Engineer;  one  twin 
runner  37 V2"  horizontal  centre  discharge  for  open  flume  setting  for 
the  Canadian  Consolidated  Rubber  Company,  St.  Jerome,  P.Q.,  Messrs. 
T.  Pringle  &  Sons,  Limited,  Consulting  Engineers,  and  we  have  in 
process  of  construction  in  our  works  four  51"  type  "Z"  single 
runner  vertical  units  for  the  Montreal  Cottons,  Limited,  Valleyfield, 
P.Q.,  R.  S.  Kelsch,  Consulting  Engineer. 

Regarding  recent  developments  in  governors,  we  have  been  using 
principally  the  Woodward  Oil  Pressure  Governor.  We  wrote  them 
for  information  as  to  recent  developments  and  improvements  in 
governors,  and  the  following  is  an  extract  from  their  letter: 

"During  the  past  three  or  four  years  we  have  not  made  any  par- 
ticular changes  in  the  design  of  our  water  wheel  governor.  The 
horizontal  and  vertical  types  of  oil  pressure  governors  were  developed 
just  previous  to  that  and  seemed  to  meet  the  conditions  so  perfectly 
that  no  radical  changes  seemed  advisable.  The  demand  for  these  types 
has  increased  very  greatly  during  the  period  stated,  which  we  attribute 
to  the  trade  becoming  familiar  with  their  advantages.  Slight  changes 
are  constantly  being  made,  but  these  refer  more  to  securing  in- 
creased accuracy  and  convenience  of  operation. 

"During  the  period  stated  the  most  radical  change  we  have  made 
is  the  adoption  and  perfection  of  the  rotary  pumping  unit  for  use  in 
connection  with  the  oil  pressure  governor.  This  accessory  has  been 
developed  and  simplified  until  it  appears  to  be  free  from  all  faults, 
and  contributes  very  largely  to  the  satisfactory  service  given  by  the 
governor." 

Boving  Hydraulic  &  Engineering  Company,  Limited. — "We  have 
not  done  anything  very  spectacular,  and  so  far  we  have  not  turned  out 
any  really  large  wheels. 

"We  have  supplied  three  2,250  b.h.p.,  257  r.p.m.  Twin  Horizontal 
Turbines  for  the  City  of  Orillia,  working  under  45'  head;  one  2,000 
b.h.p.,  514  r.p.m.  single  horizontal  spiral  turbine  for  the  Pembroke 
Electric  Light,  working-  under  124'  head;  one  1,700  b.h.p.,  Twin  Hori- 
zontal Turbine  for  the  City  of  Sherbrooke,  working  under  30'  head, 
and  two  similar  1,450  b.h.p.  wheels  for  the  same  people;  two  3,500 
b.h.p.,  Single  Vertical  Turbines  for  the  Southern  Canada  Power 
Company,  working  under  32'  head  when  running  at  a  speed  of  100 
r.p.m. 

"We  are  at  present  working  on  a  Quadruplex  Horizontal  Turbine 
for  the  Ottawa  &  Hull  Power  &   Manufacturing  Company,  that  will 
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develop   7,500   b.h.p.   under  32'    head,   and   about   10,000   b.h.p.    under 
a  maximum  head  when  running  at  120  r.p.m." 

In  conclusion,  your  committee  is  pleased  to  state  that  as  far  as 
it  is  possible  to  judge  interviews  and  correspondence  we  have  had 
with  the  power  companies  representatives  as  well  as  manufacturers, 
the  future  for  hydro-electric  power  enterprises  in  Canada  ai*e  good, 
and  as  soon  as  the  general  unrest  in  the  country  is  settled  undoubtedly 
a  number  of  new  developments  will  be  started. 
Respectfully  submitted, 

A.  J.  MacDOUGALL. 

ALEX.  WILSON. 

S.   SVENNINGSON,   Chairman. 
A  copy  of  the  report  of  the  Sub-Committee  on  Generators  of  the 
N.E.L.A.,   with  reference  to   fires   in  turbo   generators,  was   also    in- 
cluded in  the  above  report.     This  is  printed  in  the  1919  N.E.L.A.  pro- 
ceedings, page  290. 

The  President:  Mr.  Beaumont,  who  has  been  kind  enough  to 
read  this  particularly  interesting  paper,  will  please  formally  move 
the  adoption  of  the  Report. 

Mr.  Beaumont:     I  move  the  adoption  of  the  Report. 

Mr.  Anderson:     I  take  great  pleasure  in  seconding  it. 

The  President:  Of  course,  although  the  word  discussion  is  used, 
it  naturally  involves  the  putting  of  any  question  if  anybody  wishes 
to  get  any  further  light  on  the  report.  In  this  case  the  author  of 
the  report  is  not  here,  but  no  doubt  Mr.  Beaumont  will  be  kind  enough 
to  give  us  any  information  he  can. 

Well,  if  there  is  no  discussion,  it  has  been  moved  and  seconded 
that  this  Report  be  adopted.     (Carried.) 

The  next  item  upon  the  programme  is  the  Report  of  the  Com- 
mittee on  Electrical  Apparatus,  a  paper  which  will  be  read,  in  the 
absence  of  Mr.  Neild,  by  Mr.  Schwegler. 

REPORT    OF    ELECTRICAL    APPARATUS    COMMITTEE. 
J.  F.  Neild,  Chairman. 

Mr.  Chairman  and  fellow  Members: 

Your  Committee  on  Electrical  Apparatus  are  taking  the  liberty  of 
departing  from  the  usual  custom  in  their  report,  and  are  presenting 
for  your  information  and  discussion  the  general  trend  of  Electric 
practice  rather  than  merely  a  catalogue  of  new  apparatus. 

We  have  been  in  very  close  touch  with  meetings  of  the  National 
Electric  Light  Sub-Committees,  and  in  conjunction  with  them  are 
dwelling  upon  the  more  practical  operating  conditions  than  here- 
tofore. 

We  realize  the  great  value  of  co-operative  study,  and  are  bring- 
ing before  you  many  points  that  have  been  discussed  in  various  sub- 
committees of  the  N.E.L.A.,  feeling  in   this   way  that  the  Canadian 
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Electrical  Association  will  take  a  larger  part  in  the  work  of  advancing 
the  study  of  practical  problems  of  our  art,  and  we  would  also  add  that 
the  opinion  of  the  Canadian  Electrical  Association  has  been  requested 
through  your  committee  representative  on  many  of  these  points. 

Turbo-Generators. 

One  of  the  side  issues  brought  into  existence  by  the  sustained 
overloads  carried  during  the  war  service  is  the  question  of  fires, 
their  origin  and  the  best  means  of  handling  them,  and  in  view  of  this 
a  questionnaire  was  circulated  by  the  sub-committee  of  the  N.E.L.A. 
early  this  year,  giving  the  following  results: 

Some  30  companies  reported  81  fires  in  the  past  five  years,  21  fires 
equally  divided  between  60  and  25  cycle  units  were  specifically  de- 
scribed occurring  in  units  ranging  from  3,300  to  35,000  kw.  and  from 
2,300  to  13,200  volts. 

About  an  equal  number  of  fires  appeared  to  have  started  within 
the  insulation  and  external  to  the  insulation.  The  greater  proportion 
of  fires  external  to  the  insulation  seems  to  have  occurred  on  3  phase 
systems  operating  without  a  grounded  neutral.  Other  causes  are 
many,  principally  short  circuits  and  grounds,  with  the  remainder 
from  mechanical  causes,  eddy  currents,  moisture,  etc. 

The  consensus  of  opinion  is  that  more  frequent  inspection  and 
cleaning  of  the  generators  is  very  desirable  and  have  a  direct  bearing 
on  the  liability  to  fires  from  sources  external  to  the  windings.  Too 
many  companies  appear  to  trust  the  air  washing  devices  for  this  work, 
but  even  with  the  best  possible  apparatus,  air  and  grease  creep  in, 
fluff  and  dirt  accumulate  and  conditions  for  potential  fires  exist.  Good 
practice,  theerfore,  would  indicate  periodical  cleaning,  and  we  would 
invite  a  full  discussion  on  this  point. 

The  grounding  of  the  neutral  of  3  phase  systems  solidly  or 
through  resistance  is  rapidly  becoming  standard  practice  on  both  25 
and  60  cycle  throughout  the  country. 

Twenty-one  of  the  thirty  companies  replying  favor  this  method 
of  operation;  five  operating  with  solid  ground  system  preferring  to 
operate  through  resistance;  three  companies  opposed  the  grounding  of 
the  neutral.  The  consensus  of  opinion  seems  to  be  that  grounding 
is  very  desirable,  and  in  addition  to  other  advantages  has  a  con- 
siderable effect  in  the  reduction  of  generator  fires  occurring  external 
to  the  insulation  of  the  conductors. 

It  is  also  rapidly  becoming  standard  practice,  particularly  on 
large  units,  for  the  manufacturer  to  bring  out  both  ends  of  each 
phase  winding  to  the  generator  terminal  board  so  as  to  permit  the 
installation  of  current  transformers  between  the  terminals  of  phase 
windings  and  the  neutral  of  the  coils.  The  current  transformers  can 
be  connected  differentially  with  respect  to  the  instrument  current 
transformers  in  the  leads  between  main  oil  switch  and  generator, 
so    that   in   the   event   of   a   fault   in   the    generator   or   its    leads   the 
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balanced  relay  will  immediately  open  the  main  oil  switch,  the  neutral 
switch  if  closed,  and,  after  slight  delay,  the  field  switch. 

Twenty-four  of  the  thirty  companies  reporting  appi-ove  the  in- 
stallation of  balanced  relay  protection,  and  have  adopted  it  as  stand- 
ard practice  on  all  new  generator  installations  and  on  older  gener- 
ators where  the  expense  involved  is  not  too  great. 

The  modern  type  of  turbo-generator  is  usually  completely  en- 
closed, and  the  blower  action  of  the  ventilation  is  such  that  fires  are 
apt  to  become  serious  and  very  difficult  to  extinguish.  As  in  the  case 
of  most  fires  the  time  element  is  the  main  factor  in  controlling  it,  it  is 
especially  important  to  apply  the  extinguishing  medium  as  pi'omptly 
as  possible  and  as  close  to  the  seat  of  trouble  as  can  be  done  without 
permanent  injury. 

This  leads  to  the  question  of  ways  and  means  of  fire  fighting. 
Water,  steam  and  carbon  tetra-chloride  are  looked  upon  with  favor, 
the  standard  ways  of  applying  being  to  pipe  these  mediums  up  to  the 
end  bells  and  provide  a  stand-by  service. 

Sub-Stations. 

The  outdoor  type  of  sub-station  is  rapidly  being  adopted  for  both 
industrial  and  distributing  purposes.  Some  companies  are  using  self- 
contained  out-door  metering  outfits  and  report  practically  no  trouble 
with  them.  Other  companies  are  using  small  structures  for  switches 
and  meters,  while  others  are  using  all  weather-proof  apparatus. 

The  use  of  single-phase  transformers  for  three  phase  banks 
is  still  general,  but  in  many  cases,  particularly  in  limited  quarters, 
the  3  phase  transformer  is  becoming  more  popular. 

The  general  practice  appears  to  be  to  install  transformers  of 
just  sufficient  capacity  to  carry  the  load  and  use  water  cooling  and 
spraying  for  overloads. 

For  protection  of  customers'  sub-station  the  practice  varies  from 
over-load  relays  on  the  main  oil  switch  and  fuses  in  each  transformer 
to  the  practice  of  one  large  company  in  the  Southern  States  which 
treats  transformers  for  11,000  volts  and  upwards  as  part  of  the  line, 
and  provides  no  protection.  We  understand  they  think  they  are  justi- 
fied by  the  results  obtained. 

The  automatic  sub-station  for  direct  current  is  growing  in  popu- 
larity. There  are  at  present  on  d.c.  railway  service  seven  sub-stations 
of  1,000  kw.  or  over,  and  49  sub-stations  between  300  kw.  and  600 
kw.  All  have  been  operating  automatically  or  semi-automatically  for 
some  time,  but  apparently  only  one  company  operates  automatic  sub- 
stations in  a  3  wire  d.c.  system.  The  d.c.  automatic  sub-station  is  here 
to  stay,  and  engineers  would  do  well  to  investigate  it  thoroughly  as 
an  economical  proposition.  We  believe  we  are  correct  in  Baying  that 
the  manufacturers  are  prepared  to  produce  reliable  automatic  appar- 
atus when  it  is  called  for. 
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Automatic  or  semi-automatic  a.c.  sub-stations  are  in  continuous 
operation.  Some  being  straight  outdoor  type  and  some  part  outdoor 
with  switching  and  metering  buildings.  These  sub-stations  usually 
consist  of  step  down  transformers  with  outdoor  type  potential  regu- 
lators. In  some  cases  automatic  reclosing  oil  circuit  breakers  are 
used.  These  will  open  and  close  a  circuit  several  times  in  a  few 
seconds.  After  the  third  time  of  opening  the  circuit  remains  open 
until  re-set  by  hand.  Apparatus  in  automatic  sub-stations  should  be 
more  liberally  rated  than  is  customary,  and  should  be  of  the  most 
rugged  construction.  It  is  particularly  desirable  that  the  members 
should  bring  out  in  their  discussion  their  experiences  with  outdoor 
sub-stations  under  the  climatic  conditions  such  as  we  experience  in 
Canada,  and  we  believe  this  will  be  a  valuable  contribution  of  knowl- 
edge on  the  subject  and  we  have  been  requested  to  ascertain  the  effect 
of  our  climatic  conditions  on  all  apparatus  operating  in  oil. 

As  sub-station  apparatus,  the  rotary  converter  with  a  capacity  of 
about  4.000  kw.  appears  to  be  about  the  upper  limit  in  this  class  of 
machine.  With  the  extension  of  the  use  of  60  cycle  as  a  system 
frequency  the  60  cycle  rotary  has  come  more  into  prominence,  although 
at  times  on  railway  service  flashing  is  troublesome.  The  use  of  flash 
guards,  arc  cooling  devices  and  high  speed  circuit  breakers  is  ex- 
pected to  bring  them  up  on  a  par  with  25  cycle  machines. 

Remote  control,  electrically  operated  d.c.  circuit  breakers  are 
genei*ally  used  on  large  rotary  converters,  and  in  many  cases  remote 
control  starting  switches  are  also  used. 

For  ventilation  of  large  rotary  converters  most  companies  depend 
on  the  ventilation  of  the  sub-station  room;  only  one  company  operating 
a  large  number  of  rotaries  in  basement  sub-stations  uses  a  combined 
pressure  and  exhaust  air  system,  and  has  considered  partial  housing 
of  the  machine  for  artificial  ventilation.  Also  one  company  brings 
aii-  from  the  air  chamber  for  its  transformers  through  some  spare 
ducts  and,  by  means  of  baffles,  directs  the  air  around  the  machine. 
Blowers  giving  approximately  1V2  ozs.  pressure  will  usually  have  a 
capacity  for  both  purposes. 

In  summing  up  the  rotary  converter  practice  we  find  that  in  large 
inter-connected  a.c.  transmission  systems  some  companies  using  rela- 
tively small  sized  converting  units  prefer  motor  generator  sets,  but 
companies  with  large  converting  equipment  of  200  kw.  and  above  pre- 
fer rotaries  on  account  of  the  efficiency  and  convenience  over  large 
range  of  loading. 

The  general  policy  of  operating  all  banks  of  transformers  and 
distribution  feeders  on  one  bus  with  an  auxiliary  bus  provided  is 
maintained.  The  capacities  so  connected  are  running  considerably 
higher  than  10,000  kv.a.,  and  this  brings  up  the  question  of  the  rup- 
turing  capacities  "f  oil  switches;  in  order  to  avoid  considerable  ex- 
pense in  changing  over  apparatus,  as  well  as  possible  switch  destruc- 
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tion,  the  use  of  l-eaetors  would  seem  desirable.  Considerable  difficulty 
exists  in  the  determination  of  what  constitutes  the  rupturing1  capacity 
of  an  oil  switch;  also  the  time  element  which  should  elapse  before 
closing  and  re-opening  the  switch,  as  most  oil  switches  are  rated 
on  a  two  minute  basis.  This  would  seem  to  eliminate  the  use  of 
automatic  i-e-closing  devices,  and  your  committee  feel  a  discussion  on 
the  desirability  of  being  able  to  close  an  oil  switch,  which  has  opened 
under  short  circuit  conditions,  almost  immediately  and  to  expect  the 
switch  to  still  break  its  capacity  and  not  sacrifice  itself  in  doing  so. 

In  view  of  the  difficulties  confronting  the  manufacturers  in  obtain- 
ing sufficient  concentration  of  power  for  the  testing  of  larger  breakers, 
and  in  view  of  the  value  which  could  be  derived  from  evidence  as  to  the 
successful  or  non-successful  functioning  of  breakers  under  actual  short 
circuits,  it  is  recommended  that  the  operating  companies  make  re- 
ports of  such  occurrences  of  importance  to  the  manufacturers  of  the 
breaker,  giving  such  data  as  will  enable  him  to  determine  what  ser- 
vice the  breaker  pei-formed.  Of  such  importance  is  this  question  that 
your  committee  would  suggest  co-operating  with  the  switchboard 
sub-committee  of  the  N.E.L.A.  in  view  of  using  a  standard  report 
form  which  that  sub-committee  contemplates  devising.  The  chairman 
of  the  committee  by  this  co-operation  should  be  in  a  position  to  advise 
the  member  reporting  if  similar  troubles  or  successful  results  have 
been  experienced  with  breakers  of  the  same  type. 

Your  committee  at  this  point  feel  it  desirable  to  call  attention 
to  the  neglect  which  is  usually  the  lot  of  the  air  break  switch,  and 
would  point  out  the  danger  of  abnormal  temperatures  which  are  liable 
to  be  caused  by  oxidization  creating  bad  contacts.  The  high  tension 
air  break  disconnecting  switch  is  pai-ticularly  liable  to  this  neglect, 
being  usually  placed  out  of  ordinary  reach  and  left  to  take  care  of 
itself  year  after  year.  We  feel  that  these  switches  will  repay  the 
attention  given  them. 

Your  committee  feel  that  in  view  of  the  work  in  connection  with 
the  standardization  of  constant  potential  transformers  and  the  lead 
markings  for  the  same  that  has  been  done  by  the  general  conference 
committee  on  technical  subjects  representing  the  American  Institute 
of  Electrical  Engineers,  the  National  Electric  Ligh*  Association,  the 
Electric  Power  Club  and  the  Association  of  Edison  Illuminating  Com- 
panies, and  in  view  of  the  fact  that  these  standards  are  being  accepted 
by  the  manufacturers,  that  they  would  recommend  the  tentative  adop- 
tion of  this  report  as  a  basis  for  the  establishing  of  these  standards 
for  Canada,  or  the  adoption  of  the  report  in  toto  if  found  desirable. 

Your  committee  feel  it  is  the  duty  of  this  Association  to  assist 
in  the  establishment  of  international  standards  if  they  can  be  adopted 
by  our  country  without  sacrificing  our  interests,  and  append  herewith 
the  report  of  the  standards  as  revised  in  1919  for  your  approval. 
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Report  on  Transformer  Standards  is  printed  in  1919  N.E.L.A.  pro- 
ceedings, page  390. 

Respectfully  sumbitted, 

W.  H.  McINTYRE. 
C.  J.  PORTER. 
M.  D.  SCHWEGLER. 
J.  S.  H.  WUERTELE. 
J.  F.  NEILD,  Chairman. 

Mr.  Schwegler:     I  move  the  formal  adoption  of  this  Report. 

Mr.  Mclntyre:     I  second  that. 

The  President:  You  will  notice,  as  I  did,  that  discussion  was 
specifically  invited  as  to  three  points.  One  that  I  noted  was  the 
question  of  periodical  cleaning  for  the  purpose  of  obviating  fires  and 
the  other  was  method  of  fire  fighting,  and  the  third  had  to  do  with 
the  subject  of  dealing  with  certain  machinery  under  climatic  condi- 
tions of  our  own  country. 

Mr.  Beaumont:  In  connection  with  the  operation  of  the  automatic 
sub-stations,  I  would  like  to  ask  a  question.  Though  not  engaged 
with  sub-stations,  we  have  a  number  of  small  plants  that  we  have 
acquired,  containing  one  or  two  water  wheels;  we  have  one  wheel 
with  a  generator  of  about  300  kw.  capacity  which  we  propose  to 
operate  semi-automatically  before  long.  Should  we  have  trouble  in  the 
plant  that  plant  will  be  shut  down  until  such  time  as  an  attendant  can 
get  to  it,  and  I  wonder  if  any  of  our  members  could  give  me  any 
information  as  to  whether  they  have  had  any  experience  along  these 
lines.  These  plants  when  taken  over  might  as  well  be  made  some 
use  of,  but  to  keep  three  operators  looking  after  a  small  plant  all  the 
time  is  a  large  expense  which  is  hardly  justifiable,  while  semi-auto- 
matic operation  will  certainly  make  them  earn  a  little  money. 

Secretary  Volkmann:  One  question  that  is  brought  out  by  Mr. 
Neild's  paper  is  that  of  cleaning  of  apparatus.  In  the  Toronto  Rail- 
way Co.  we  have  about  50  air  blast  transformers,  375  kw.,  12,000 
volt  to  410  volt  secondary.  We  used  to  burn  out  about  two  of  these 
transformers  a  year.  In  one  station  we  have  15  transformers,  all 
connected  to  a  common  air  pit.  If  one  transformer  short  circuits  it 
is  almost  impossible  to  shut  down  the  station  in  order  to  get  that 
transformer  out  of  service,  with  the  result  that  before  you  get  a 
chance  to  put  out  the  fire  the  whole  transformer  is  practically  de- 
stroyed. One  thing  that  was  done  to  overcome  this  trouble  was  to 
make  a  canvas  hood  which  we  could  slip  down  over  the  transformer, 
in  order  to  cut  off  part  of  the  air  to  it.  We  found,  however,  that  by 
systematic  cleaning  during  the  last  two  years,  we  have  not  had  a  single 
failure.  Some  of  these  have  been  in  service  since  1907.  This  cer- 
tainly shows  that  with  just  a  little  systematic  care  of  apparatus  more 
than  amply  repays  you  in  the  elimination  of  trouble. 
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This  is  also  true  of  our  thousand  k.w.  rotary  converters.  It  used 
to  be  necessary  to  sandpaper  the  commutators  of  two  or  three  ma- 
chines a  week  in  order  to  keep  the  machines  in  operation.  The  rated 
load  is  1,675  amperes,  and  it  was  never  considered  possible  to  carry 
over  2,200,  and  if  this  was  exceeded  it  took  two  or  three  hours  after 
going  through  a  peak  load  period  to  get  the  machine  in  condition  for 
the  next  peak  load.  The  commutators  have  now  been  undercut,  and 
equipped  with  new  brush  holders  and  brushes.  We  used  in  the  past 
from  75  to  100  new  brushes  a  week  to  keep  the  machines  in  operation, 
while  in  the  last  four  years  I  do  not  believe  we  have  used  500  brushes 
in  the  whole  system.  Furthermore  the  operators  now  do  not  hesitate 
to  load  up  the  machines  to  2,900  or  3,000  amps.,  which  is  about  75 
overload  or  what  the  machines  should  really  carry. 

Mr.  Beaumont:  I  would  like  to  add  a  word  to  what  Mr.  Volkmann 
has  said  regarding  inspection.  Inspection  as  a  word  does  not  mean 
much;  it  all  depends  on  how  the  work  is  carried  out;  with  some  men, 
if  it  is  left  to  them  and  they  are  not  checked  up,  inspection  just  means 
looking  at  switch  and  perhaps  trying  it  and  leaving  it.  We  find  that 
the  only  way  to  make  certain  that  you  have  absolutely  reliable  switches 
is  to  take  the  current  off  the  piece  of  apparatus  or  switch,  clean  con- 
tacts, inspect  all  mechanical  details  and  practically  almost  in  a  small 
sense  rebuild  the  equipment.  That,  of  course,  sometimes  means  a 
small  shut  down,  and  in  important  service  means  duplicate  equipment, 
but  it  is  about  the  only  way  you  can  have  reliable  and  continuous 
operation.  Our  Mr.  Anderson  here  has  done  a  lot  for  us  in  that  way 
on  outlying  systems  and  keeping  the  men  up  to  that  work. 

Secretary  Volkmann:  Possibly  Mr.  Anderson  would  like  to  say 
a  few  words  on  that. 

Mr.  Anderson:  I  cannot  add  very  much  to  that  except  that  we 
have  made  a  rule  of  at  least  inspecting  all  oil  switches  twice  a  year, 
and  that  means  taking  down  the  oil  receptacle  and  seeing  that  they 
are  properly  cleaned,  and  blowing  out  any  dust  or  dirt  that  might 
have  accumulated  on  the  top,  and  seeing  that  the  terminals  are 
perfectly  clean. 

Mr.  Gregory:  I  would  like  to  ask  for  some  information  regarding 
the  grounding  of  a  neutral  through  a  resistance.  During  the  last  year 
we  had  occasion  to  change  a  line  from  13,000  to  25,000  volts  by  chang- 
ing the  transformer  connections  from  Delta  to  Star.  It  was  our 
original  intention  to  ground  the  neutral,  through  resistance,  but  in 
designing  the  resistance  we  ran  into  difficulties  both  in  selecting  the 
resistance  wire  and  method  of  mounting.  I  would  like  information  on 
the  kind  of  resistances  used  on  25,000  volt  lines  or  lines  of  higher 
voltage  on  which  the  neutral  is  grounded  through  a  resistance. 

The  President:  If  there  are  any  questions  asked  by  any  of  the 
members,  I  do  trust  that  if  anyone  can  give  some  informa- 
tion, he  will  not  hesitate  for  a  moment.  Last  year  there  were  some 
questions  asked  by  a   member,   and    afterwards   I   think    he   felt   that 
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his  questions  had  not  been  answei*ed,  and  perhaps  he  felt  that  they 
might  have  been.  I  do  not  know  whether  that  was  in  his  mind,  but 
seriously  and  earnestly  I  do  ask  any  of  you  who  can  give  assistance 
in  answering  any  question  put,  to  do  your  utmost  to  help  us  along. 

Mr.  Maclachlan:  There  are  one  or  two  points  in  the  report  that 
I  would  like  to  emphasize,  particularly  that  in  connection  with  the 
fighting  of  fires  in  generators.  I  think  it  was  brought  out  at  the 
N.E.L.A.  meeting,  to  which  a  similar  report  was  presented,  that  dry 
steam  was  absolutely  useless  in  putting  out  fires.  You  must  have 
wet  steam  or  water  to  put  out  a  fire  in  a  generator.  All  those  using 
dry  steam  or  superheated  steam  found  great  difficulty  in  putting  out 
fires  in  generators. 

Dealing  with  the  question  of  carbon  tetra-chloride  in  fighting 
fires,  I  would  like  to  warn  you  all  that  carbon  tetra-chloride,  if  used 
in  a  confined  place,  will  knock  out  a  man;  there  is  danger  of  a  man 
being  allowed  to  remain  in  an  atmosphere  of  chlorine,  with  very  serious 
results. 

In  connection  with  using  your  pyrene  extinguishers,  just  re- 
member that  we  are  advised  that  almost  three  per  cent,  of  the  filler 
in  your  pyrene  extinguishers  is  a  deadly  poison,  and  warn  your  men 
not  to  shoot  pyrene  on  each  other.  Do  not  start  any  horseplay  with 
it,  or  it  might  have  fatal  results. 

At  the  present  time  I  happen  to  be  making  some  experiments 
with  Pyrene  and  Johns-Manville  extinguishers,  to  find  out  exactly 
what  is  in  this  mixture.     I  am  advised  that  it  contains  a  deadly  poison. 

In  connection  with  inspection  work,  in  carrying  out  inspection 
on  switches,  I  point  out  the  necessity  of  disconnecting  switches  on 
each  side  of  your  oil  switch.  Too  many  oil  switches  are  inscalled, 
possibly  in  your  small  sub-stations  at  the  present  time,  without 
of  disconnecting  on  both  sides  of  your  oil  switch.  If,  due  to 
design,  it  is  impossible  to  put  in  disconnecting  ^witches,  then  a  link 
should  be  put  in  the  conductor  so  that  you  can  have  a  short  shut  down, 
cut  the  link  out  of  service  and  then  put  on  your  service  again,  so  that 
the  man  can  make  his  inspection  entirely  clear  of  the  current. 

I  have  been  asked  to  make  an  amendment  to  the  formal  adoption 

of  the  Accident  Committee's  Report,  and  to  suggest  that  the  part  of 

report  dealing  with   the   standards  be  referred  to   Mr.   Dion   so   that 

the  matter  could  be  laid  before  the  Canadian  Engineering  Standards 

ociation. 

The  President:     I  do  not  know  whether  I  quite  understand  that. 

Mr.  Maclachlan:  The  report  has  been  moved  and  seconded  and 
formally  adopted,  and  the  suggestion  is — 

The  President:  Would  that  interfere  with  the  suggestion  you 
make  ? 

Mr.   Maclachlan:     Just  amending  or  adding  to  the — 

The  President:  It  is  not  diametrically  opposite.  The  two  things 
are  quite  consistent,  are  they  not? 
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Mr.  Maclachlan:     Yes,  quite  consistent. 

The  President:  So  that  the  motion  then  is,  that  not  only  that  the 
report  be  adopted  but  that  a  copy  of  it  be  transmitted  to  Mr.  Dion  as 
Chairman  of  the  sub-committee  of  which  we  have  heard  this  morning:, 
for  the  purpose  of  laying;  it  before  that  sub-committee,  is  that  the 
idea? 

Mr.  Maclachlan:     Yes.  , 

Mr.  Dion:  I  might  say  in  this  connection,  although  this  committee 
is  not  at  work  yet,  that  it  will  be  necessary  to  obtain  very  full  informa- 
tion on  the  subject  from  all  sources, ^because  the  committee  is  not  only 
called  upon  to  suggest  standards,  but  those  standards  are  to  be  made, 
if  possible,  uniform  with  those  they  are  now  working;  upon  in  England 
and  those  in  the  United  States.  The  idea  being  to  consolidate  all  the 
information  and  to  try  to  suggest  standards  which  will  be  uniform 
throughout  these  countries.  I  would  like  to  call  upon  all  the  members 
here  who  have  any  suggestions  to  make,  whether  on  the  committee  or 
not — because  I  think  the  committee  will  only  comprise  a  few  persons 
— that  they  should  send  them  to  me,  because  we  cannot  have  too  much 
information  on  the  subject  when  we  get  down  to  work. 

The  President:  I  was  wondering  if  Mr.  Kaelin  would  have  any- 
thing to  say  on  this  matter,  which  he  thinks  would  be  of  interest  to 
any  other  members  of  the  Association? 

Mr.  Kaelin:  I  do  not  think  I  have  anything  to  say  on  the  last 
subject,  especially  about  the  standardization. 

The  President:     I  meant  rather  with  reference  to  the  main  matter. 

Mr.  Kaelin:  I  thought  more  about  the  report  by  Mr.  Svenningson, 
one  point  especially  which  may  come  up  in  future  and  which  may  be 
of  considerable  importance,  that  is  specific  speed.  The  last  few  years 
manufacturers  have  been  very  conservative  in  going  higher  with  the 
specific  speed  of  turbines,  because  it  involved  considerable  experimenta- 
tion. But  the  latest  information  we  have  from  the  Old  Country  on 
the  subject  is  that  there  has  been  considerable  progress  made  in  in- 
creasing the  specific  speed.  It  is  very  obvious  that  by  doing  so  we 
inci'ease  the  speed  of  the  turbine  and  cheapen  especially  the  generator. 
At  the  present  time,  when  costs  are  running  up  generally,  it  is  very 
desirable  to  find  some  points  where  we  can  lessen  that  cost,  and  that 
is  by  increasing  the  speed  of  the  generator.  We  hope  that  with  the  low 
head  turbines  especially  we  will  be  able  to  increase  that  speed  perhaps 
50  .  We  do  not  like  to  increase  the  speed  on  the  higher  head  turbines, 
because  there  are  many  difficulties  coming  up  in  the  design  of  the 
turbines,  especially  in  the  elimination  of  corrosion.  I  think  that  the 
higher  specific  speed  is  one  of  the  points  in  which  the  next  improve- 
ments will  be  made  in  turbines. 

The  President:  Is  there  any  further  discussion  on  the  paper 
which  we  have  just  had  read? 

It  has  been  moved  and  seconded  that  the  report  be  adopted,  and 
also  that  a  copy  of  it  be  handed  to  Mr.  Dion,  Chairman  of  the  sub- 
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committee  of  the  Canadian  Engineering  Standards  Association,  for 
the  purpose  of  taking  it  up  with  the  sub-committee.  Is  it  your  wish 
that  this  amendment  which  has  been  added  to  it  be  adopted?  (Carried.) 
The  next  item  on  the  programme  is  Report  of  Committee  on 
Overhead  Lines,  by  Mr.  Dion,  Chairman  of  that  committee. 

OVERHEAD   LINES  COMMITTEE. 
A.  A.  Dion,  Chairman. 

There  is  really  no  formal  report  from  the  Overhead  Lines  Com- 
mittee. When  I  was  asked  to  take  the  matter  up  I  felt  that  the  subject 
had  been  very  fully  covered  already,  and  I  consulted  with  the  other 
members  of  the  committee,  and  with  some  other  members  of  the 
Association,  inviting  suggestions  as  to  any  special  features  that  we 
might  take  up  during  the  year,  and  the  only  suggestion  that  was  re- 
ceived was  with  regard  to  outdoor  sub-stations,  and  in  order  to  obtain 
the  necessary  information  a  questionnaire  was  sent  out  to  all  mem- 
ber companies.  Very  few  answers  were  received.  In  fact  answers 
are  so  few  that  they  do  not  at  this  time  justify  a  report  on  the  subject. 
I  am  pleased,  however,  that  the  Apparatus  Committee  has  dealt  with 
this  matter  somewhat.  There  was  a  question  whether  this  really 
belonged  to  the  Apparatus  Committee  or  Overhead  Lines  Committee. 
However,  I  took  it  up,  but,  as  I  said,  very  few  answers  were  received. 
These  answers  may  form  the  subject  of  a  report  at  some  future  con- 
vention, with  added  information. 

A  question  was  asked  by  a  member  company  and  referred  to  me 
by  the  Secretary,  and  I  included  that  in  the  questionnaire — it  was  with 
regard  to  the  use  of  bare  wire  vs.  covered  wire  in  2,200  volt  distribu- 
tion. This  is  an  old  subject.  It  has  already  been  pretty  well  threshed 
out,  but  I  added  the  question  to  the  questionnaire,  and  there  was  only 
one  answer  received,  and  this  answer  is  shortly  to  the  effect — and  it 
agrees  with  my  own  view — that  while  the  ordinary  insulation  we  use 
on  2,200  volts  is  no  real  protection,  and  it  might  be  considered  by 
some  as  useless,  that  it  is  of  some  use  at  least  in  dry  weather  in  city 
distribution. 

I  regret  that  it  is  not  possible  to  give  you  a  report  that  would 
be  of  service  to  you,  but,  as  I  said,  the  subject  of  overhead  lines  has 
been  pretty  well  covered  up  to  date,  especially  by  the  N.E.L.A. 

The  President:  I  do  not  know  whether  you  have  a  report  to 
move  adoption  of. 

Mr.  Dion:  There  is  no  report,  sir,  just  this  informal  communica- 
tion. 

The  President:  As  that  is  the  formal  end  of  the  business  we  have 
for  this  morning,  unless  there  is  some  discussion  on  the  papers,  I 
would  like  to  make  a  request  of  the  members  of  our  Managing  Com- 
mittee.     The    Nominating    Committee    should    really    be    appointed    a 
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month  previous  to  each  annual  convention.  It  has  not  been  possible  to 
do  that  this  year,  but  generally  the  Nominating  Committee  has  just 
been  named  by  the  President,  and  I  am  not  in  the  least  criticizing 
that,  but  for  my  own  part  I  prefer  to  follow  the  language  of  the 
Constitution,  and  that  says,  "With  the  approval  of  the  Managing 
Committee,"  and  as  I  read  that  language  it  means  that  they  shall 
not  only  approve  that  he  appoint  the  committee,  but  that  the  com- 
mittee itself  shall  be  approved  by  the  Managing  Committee.  Assum- 
ing, therefore,  that  my  construction  is  correct,  I  am  going  to  ask  the 
Managing  Committee  to  be  kind  enough  to  meet  me,  if  they  will,  about 
ten  minutes  to  2.  The  meeting  this  afternoon  is  scheduled  to  begin  at 
2,  and  if  they  will  kindly  meet  me  at  10  minutes  to  2  I  shall  be  glad 
to  talk  to  them  for  a  minute  or  two. 

If  there  is  no  further  discussion  on  any  of  the  papers  I  declare 
the  meeting  adjourned  to  meet  again  at  2  o'clock  this  afternoon. 


On  resuming  at  2  o'clock. 

The  President:  I  would  just  like  to  announce  that  the  Nominating 
Committee  has  been  appointed  and  consists  of  Mr.  Dion,  Mr.  Gould, 
Mr.  Woodyatt,  Mr.  Beaumont  and  Mr.  Schwegler.  As  to  that  com- 
mittee, it  is  not  quite  clear  to  myself  or  to  the  Managing  Committee 
that  we  have  the  right  of  nominating  a  chairman  of  the  committee, 
but,  subject  to  the  wishes  of  the  committee  itself — and  we  have  no 
doubt  as  to  that — we  have  great  pleasure  in  saying  that  in  our  view 
the  best  interests  will  be  served  if  Mr.  Dion  will  kindly  act  again  as 
chairman  of  that  committee.  As  to  the  duties  of  the  committee,  Mr. 
Dion  is  probably  well  advised,  but  we  have  copies  of  the  Constitution 
here,  and  I,  of  course,  am  always  available  if  I  can  be  of  any  service. 
They  need  not  be  prepared  to  discharge  their  duties  until  the  after- 
noon of  to-morrow,  when  the  Executive  Committee  meets. 

The  first  item  of  business  this  afternoon  is  the  report  of  the 
Committee  on  Meters,  paper  to  be  read  by  Mr.  Turley. 

REPORT  OF  METER  COMMITTEE. 

E.  J.  Turley,  Chairman. 

To  the  President  and  Members  of  the  Canadian  Electrical  Association: 
Your  committee  this  year  has  decided  to  depart  from  the  estab- 
lished precedent  of  the  Association,  and  instead  of  preparing  a  report 
of  a  technical  nature,  to  present  the  following  with  a  view  to  opening 
a  discussion. 

In  view  of  the  fact  that  the  greater  part  of  the  revenue  of  operat- 
ing companies  derived  from  the  sale  of  electric  power  depends  upon 
the  accuracy  of  the  electric  meters,  your  committee  this  year  has 
decided  to  discuss  the  present  commercial  methods  of  recalibrating 
and  Government  inspection  of  meters.  The  accuracy  of  calibrating  com- 
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mercial  meters  depends  fundamentally  upon  the  maintenance  of  accur- 
ate  standards.  At  present  the  standard  meters  are  calibrated  from  time 
to  time  in  various  isolated  laboratories,  either  maintained  by  the 
operating  companies  themselves  or  by  the  universities,  and  in  some 
cases  by  the  Government  laboratories,  and  the  frequency  of  testing 
these  standard  meters  rests  at  the  discretion  of  the  individuals  in 
charge  of  the  meter  departments  of  the  various  operating  companies. 
It  is  well  known  that  different  companies  have  different  equipment 
for  the  calibration  and  standardization  of  their  various  instruments, 
varying  more  or  less  in  accuracy.  We  believe '  it  would  be  very 
much  to  the  advantage  of  the  company  members  of  the  Canadian 
Electrical  Association  if,  instead  of  each  company  maintaining  a  prim- 
ary standard  laboratory,  that  arrangements  be  made  whereby  more 
use  could  be  made  of  the  beautifully  equipped  and  very  little  used 
Government  laboratory  at  Ottawa,  which,  we  presume,  was  equipped 
with  surplus  revenue  from  meter  inspection,  and  therefore  should  be 
devoted  to  the  benefit  of  the  companies  who  supplied  it.  At  present 
it  is  possible  to  send  instruments  there  and  have  them  tested,  but  as 
so  little  use  is  made  of  it  by  the  public  the  routine  for  handling  them 
with  dispatch  is  not  given  very  much  attention.  At  the  same  time,  we 
feel  that  this  is  not  the  fault  of  the  Government,  but  that  of  the  com- 
panies for  not  having  instituted  arrangements  whereby  more  use  is 
made  of  these  facilities.  The  use  of  this  laboratory  by  all  Canadian 
companies  would  not  be  practical,  owing  to  the  extreme  distances  from 
Ottawa.  However,  it  might  be  possible  to  arrange  that  Government 
inspectors,  with  primary  standards  which  are  portable,  make  periodic 
Visits  to  the  plants  of  the  various  companies  and  check  their  working 
standards.  In  making  this  suggestion  we  do  not  feel  that  we  are  asking 
the  Government  for  anything  we  are  not  entitled  to,  as  the  understand- 
ing has  always  been  that  the  revenue  derived  from  meter  inspection 
was  for  the  purpose  of  covering  the  expenditures  in  connection  with  in- 
spection, and  as  the  Government  blue  book  for  year  ending  March  31, 
1918,  shows  a  surplus  of  revenue  over  expenditures  of  $35,019.47,  a 
surplus  revenue  such  as  this  should  not  only  permit  of  a  reduction  of 
hut  also  the  establishment  of  a  very  complete  system  of  Gov- 
ernment checking  of  secondary  standards  and  cover  the  expenditure 
in  connection  with  the  checking  in  the  laboratories  at  Ottawa  of  any 
standard  meters  required  at  a  very  much  lower  rate  than  at  present 
exists. 

It  has  been  brought  to  our  attention  that  there  is  a  movement 
on  foot  by  the  Hydro-Electric  Power  Commission  of  Ontario  to  dele- 
gate the  work  of  testing  and  sealing  meters  to  the  various  provinces, 
thus  taking  it  away  from  the  Canadian  Government,  and  incidentally, 
we  presume,  allowing  the  Hydro  to  escape  from  paying  a  tax,  which 
would  be  chargeable  to  competing  companies.  This,  to  our  minds, 
would  be  a  serious  mistake,  and  we  feel  it  our  duty  to  object  strongly 
to   any  effort  of  this   kind,   and   would   suggest  that  this  Association 


Report  of  Meter  Committee  ~~ 

should  go  on  record  to  the  Government  against  it,  as  if  the  work  were 
delegated  to  the  different  provinces  the  meter  manufacturing  concerns 
would  be  obliged  to  comply  with  numerous  conflicting  requirements, 
involving:  more  or  less  unimportant  details,  and  the  standards  for  the 
different  provinces  would  most  likely  vary  to  such  an  extent  that  the 
meter  manufacturers  would  find  another  reason  for  increasing  the 
present  high  cost  of  integrating  meters.  At  the  same  time,  we  feel 
that  a  determined  effort  should  be  made  to  have  the  Dominion  Gov- 
ernment improve  their  present  system  of  meter  inspection,  as  at  the 
present  time,  besides  being  expensive,  inconvenient  and  unsatisfactory, 
it  offers  very  little  protection  either  to  the  companies  or  the  public, 
and  we  question  if  outside  of  moral  effect  it  has  any  use  whatever. 

There  is  at  present  being  organized  in  Ottawa  a  committee  on 
standardization  of  engineering  standards.  They  are  undertaking  the 
standardization  of  tungsten  lamps  and  machinery  and  equipment  of 
different  kinds,  and  we  believe  that  they  should  be  petitioned  with  a 
view  to  having  them  ai*range  for  a  committee  on  the  standardization 
of  integrating  watt  meters,  with  the  view  to  having  dials,  connections, 
etc.,  made  standard  with  all  manufacturing  companies. 

During  the  past  year  there  has  been  considerable  discussion  with 
regard  to  the  changing  of  power  circuits  from  twenty-five  cycles  to 
sixty  cycles  and  vice-versa.  One  of  the  member  companies  who  has 
changed  from  twenty-five  to  sixty  cycles  has  succeeded,  at  very  small 
expense,  in  altering  his  twenty-five  cycle  meters  to  operate  at  sixty 
cycles. 

Your  committee  further  recommends,  in  view  of  the  importance 
of  commercial  electric  meters  and  all  questions  appertaining  thereto, 
and  in  consideration  of  the  highly  technical  nature  of  some  of  these 
questions,  that  a  permanent  committee  be  formed,  the  personnel  of 
which  should  be  one  member  from  each  interested  operating  company, 
to  constitute  an  organization  for  the  collection  and  distribution  of 
data  and  experiences  in  connection  with  electric  meters. 

In  order  that  a  means  may  be  provided  for  the  proper  operating 
of  such  a  committee,  consisting  of  members  from  different  parts  of  the 
country,  it  is  further  recommended  that  it  shall  be  considered  the 
bounden  duty  of  each  member  of  the  permanent  committee  to  send 
a  report  covering  all  items  of  interest  pertaining  to  the  subject  of 
meters  to  the  secretary  of  this  committee  between  the  1st  and  10th  of 
every  month.  It  shall  then  be  the  duty  of  the  secretary  of  this  com- 
mittee to  edit  these  reports  and  combine  them  into  one  paper  of  more 
or  less  general  interest,  which  may  be  presented  at  the  annual  con- 
vention, or,  if  desired,  printed  and  sent  to  all  interested  companies 
before  the  convention. 

With  reference  to  the  discussions  of  last  year's  Meter  Committee 
at  the  annual  meeting,  we  have  been  informed  recently  that  as  a  result 
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of  this  some  of  the  meter  manufacturers  are  contemplating  putting  on 
the  market  shortly  a  kv.a.  meter. 

Respectfully  submitted, 

E.  R.  SPENCE.  A.  H.  WINTER  JOYNER. 

P.  S.  GREGORY.  WM.  VOLKMANN. 

LOUIS  W.  PRATT.  E.  J.  TURLEY,  Chairman. 

Mr.  Turley:  I  have  much  pleasure  in  moving  the  acceptance  of 
the  Report. 

Mr.  Davies  seconds  the  motion.     (Carried.) 

The  President:  Before  the  adoption  of  the  report  I  do  trust  that 
this  word  "Discussion"  on  the  programme  may  not  be  treated  as  a 
mere  conventional  observation.  Generally  speaking,  it  does  seem  to 
me  that  we  make  a  great  mistake  here  in  not  speaking  out  our  minds 
more  freely.  There  is  one  thing  quite  certain:  the  value  of  any  dis- 
cussion does  not  depend  upon  the  words  used.  Individually  I  would 
much  rather  hear  a  man  blurt  out — I  do  not  care  in  what  order  or 
what  style — any  words  that  really  had  significance  in  them,  that  bore 
on  the  subject,  than  I  would  listen  to  a  man  talking  in  a  much  more 
polished  way,  who  knows  nothing  about  the  subject.  Let  me  make 
the  point  clear.  So  far  as  I  am  concerned,  I  take  positive  delight  in 
listening  to  any  man  who  talks  about  any  of  those  things  which  come 
up,  so  long  as  I  see  at  once  that  he  really  knows  his  subject.  You 
men,  generally  speaking,  do  know  the  subject;  some  of  you  know  one 
part  better  than  another  part.  A.  knows  one  part  and  B.  knows  the 
other,  and  A.  won't  talk  when  his  subject  comes  up,  and  B.  won't 
when  his  does,  and  the  result  is  that  we  do  not  get  the  value  which  we 
should  get  from  the  reading  of  these  papers. 

I  say  this  with  a  great  amount  of  feeling  because,  not  only  to-day, 
but  in  previous  conventions  I  have  had  it  said  to  me  that  members 
are  not  getting  replies  to  questions  which  they  put.  There  are  men 
in  the  audience  perfectly  qualified  to  talk  about  the  subject  and 
they  won't. 

I  will  tell  you  what  I  am  quite  willing  to  do  as  Chairman:  I  am 
content  to  give  you  the  absolute  pleasure  of  not  listening  to  a  single 
remark  from  me  to  the  end  of  this  convention  if  in  return  those  who 
know  about  these  subjects  will  talk  when  the  proper  time  comes. 

Mr.  Davies:  Allow  me  to  blurt  a  little.  I  will  tell  you,  the  diffi- 
culty to-day  in  the  matter  of  discussion  on  these  papers  has  been  that 
there  has  not  been  anything  that  calls  for  discussion — in  my  opinion, 
that  is.  This  particular  paper  is  different  from  our  usual  standard 
Meter  Report,  concerning  accuracy  and  the  delicacies  of  new  mechan- 
ism, etc.,  and  it  is  a  refreshing  change  to  take  up  a  fiu'ht  with  the 
Government  regarding  the  excess  amount  of  money  that  they  take 
from  us  as  companies  for  testing  meters.  Mr.  Dion  has  always  care- 
fully instructed  us  that  we  have  to  go  very  quietly  in  this  matter. 
I  remember  I  broke  into  this  thing  in  1911.     At  that  time  the  profit 
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was  about  $70,000  a  year,'  and  we  sent  a  delegation  to  Ottawa  to 
interview  the  Minister.  The  Minister  was  very  nice,  and  is  very  nice, 
and  the  officer,  Mr.  Higman,  is  first  rate,  but  you  cannot  get  very  far 
with  the  Department  when  you  want  to  decrease  their  revenue.  I 
think,  perhaps,  Mr.  Dion  will  give  us  a  word  a  little  later  on  if  it 
is  opportune  now  to  try  and  get  some  of  this  money  spent  for  the 
benefit  of  the  companies. 

This  particular  paper  does  not  bring  up  any  contentious  question, 
so  far  as  I  can  see.  I  would  like  the  committee  to  give  us  a  little  more 
information  about  such  things  as  measurement  of  power  factors  on 
large  loads  and  small  loads,  and  I  do  not  know  whether  they  accumu- 
lated any  information  that  they  did  not  think  worth  while  to  put  in 
the  paper.  If  they  have,  I  would  be  very  glad  to  hear  something  about 
the  way  the  different  companies  are  taking  care  of  this  question. 
Otherwise,  I  do  not  know  that  I  can  blurt  any  more. 

Mr.  Gregory:  In  reply  to  Mr.  Davies'  question  about  power  factor, 
the  committee  considered  that  the  subject  had  been  so  well  considered 
before  in  other  papers  that  we  did  not  like  to  embark  upon  it  in  a 
rather  feeble  manner  in  this  paper,  and  we  thought  it  better  to  treat 
on  a  question  on  which  some  action  may  be  taken. 

Mr.  Davies:  Allow  me  to  add  that  I  think  the  committee's  idea 
of  having  a  permanent  meter  committee  is  a  very  excellent  one.  I 
believe  there  are  lots  of  things  which  go  on — we  know  of  them — 
which  the  committee  could  look  after.  It  does  not  matter  how  small 
it  is.  Our  organization  is  changing  all  the  time.  We  have  one  meter 
man  to-day  and  to-morrow  he  is  general  manager.  They  always 
graduate  that  way;  I  was  a  meter  man  myself.  And  in  the  meantime 
a  new  meter  man  comes  in  who  has  not  all  that  accumulated  stuff  be- 
hind him,  and  it  is  a  good  thing  to  be  always  rehashing  these  prob- 
lems that  come  up  in  the  meter  department.  A  good  deal  of  good  can 
be  done,  and  I  heartily  endorse  that  suggestion. 

Mr.  Pratt:  Mr.  Chairman  and  Gentlemen,  in  reply  to  Mr.  Davies' 
question  as  to  the  measurement  of  power  factor,  I  feel  diffident  about 
getting  up  in  this  particular  case  because,  like  Mr.  Davies,  I  was  once 
a  meter  man,  and  have  since  graduated  to  the  commercial  end,  but  I 
have  been  unable  to  shake  off  the  incubus  of  the  meter  department, 
so  that  I  can  still  give  a  little  information  on  that  subject. 

We  have  found,  taking  it  all  in  all,  that  the  most  satisfactory 
way  of  measuring  power  factor  on  large  power  bads  is  by  way  oT  the 
two  watt  meter  method,  the  formula  for  which  can  be  obtained  from 
the  large  manufacturing  companies.  Usually  when  a  commercial 
man  draws  up  a  contract,  with  penalty  or  bonus,  for  power  factor, 
he  overlooks  the  fact  that  there  is  no  stability  to  the  power  factor 
of  the  load.  During  certain  hours  of  the  day  you  get  a  high  power 
factor  and  for  the  rest  a  poor  one,  and  on  that  account  it  is  usually 
very  difficult  to  satisfy  a  customer  where  you  are  using  a  graphic 
instrument.     Our  experience  has  been,  after  using  both  methods,  that 
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the  two  watt  meter  method,  while  it  may  give  the  customer  a  little 
advantage,  is  the  most  satisfactory  one  in  the  end. 

Mr.  Davies:     Taking  the  average  over  the  month? 

Mr.  Pratt:  Yes.  While  I  am  on  my  feet  I  may  refer  to  the  Meter 
Committee's  paper  in  relation  to  two  matters.  One  is,  of  course, 
that  we  would  like  to  see  a  reduction  in  the  fees.  At  the  present  time 
the  average  cost  is  sixty  cents.  It  is  not  very  much.  Personally  I 
would  like  to  see  a  rate  of  50  cents  all-round  for  all  types  of  meters. 
There  is  very  little  difference  in  testing  a  very  large  capacity  power 
meter  than  the  ordinary  house  lighting  meter.  There  is  just  one 
feature  of  a  reduction  in  rates  that  we  would  do  well  to  think  about 
in  connection  with  this  agitation  to  put  the  measurement,  or  inspection 
and  testing  of  meters  in  Provincial  hands,  and  that  is,  as  long  as  the 
Government  gets  a  nice  little  surplus  from  testing  meters  it  won't  be 
any  too  ready  to  hand  over  the  inspection  of  meters  to  the  Province, 
and  it  would  not  be  well  for  us  to  destroy  that  advantage  which  they 
now  have,  because  I  think  we  all  know  what  the  result  will  be  in 
Ontario  if  the  testing  of  meters  gets  into  Provincial  hands. 

Mr»  Turley:  With  reference  to  the  power  factor  meter,  one  of  the 
reasons  that  it  was  not  discussed  with  the  present  Meter  Committee 
is  that  it  was  covered  by  the  National  Electric  Light  Association, 
which  report  will  be  the  property  of  the  members  of  this  organization 
before  very  long. 

With  regard  to  the  question  of  Government  testing  meters.  The 
idea  which  I  had  in  suggesting  that  part  was  not  so  much  in  getting 
reduction  of  the  rate — although  probably  %all  companies  are  interested 
in  that — but  to  my  mind  the  present  system  of  testing  is  an  absolute 
waste,  not  only  of  time,  but  of  money.  In  our  case  we  seal  about 
17,000  meters  a  year.  Last  year  the  cost  to  the  Government  was,  I 
should  judge,  about  $4,000  in  labor  and  material.  When  we  are 
finished  with  the  meters  we  send  them  to  the  Government  laboratory 
and  they  test  them,  going  over  exactly  the  same  tests  as  we  did.  If 
you  refer  to  the  Government  blue  book  you  will  find  the  number  of 
rejections  of  meters  is  very  small  throughout  Canada.  The  company 
must  be  very  careful  also,  as  if  we  wanted  to  beat  the  Government 
inspectors,  so  far  as  meters  are  concerned,  it  could  be  very  easily 
done,  since  all  they  do  is  to  test  the  meter  to  see  whether  it  is  one  per 
cent,  slow  or  fast,  and  all  we  have  to  do  is  to  change  the  dials  and 
the  customer  is  beaten.  They  do  not  check  for  that.  They  do  not 
protect  us  in  any  way.  Therefore,  if  we  are  paying  the  Government 
they  should  institute  some  kind  of  test  which  would  protect  us  as 
well  as  protect  the  public,  or  do  away  with  it  altogether.  It  is  an 
absolute  waste  of  time  and  money.  There  is  another  item  which  I 
did  not  mention,  and  that  was  the  question  of  the  length  of  seal  of 
electric  meter.  The  time  now  is  five  years.  I  think  if  that  is  traced 
back  it  will  he  found  that  it  originated  from  the  practice  in  connection 
with  gas  meters.     With  gas  meters,  the  life  is  about  five  years,  because 
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the  leathers  wear  down  and  one  thins  and  another,  and  it  is  necessary 
to  bring  them  in,  but  the  accuracy  of  the  electric  meter,  after  it  has 
been  in  service  five  years,  i.e..  the  difference  between  the  accuracy 
at  the  end  of  five  years  and  at  the  end  of  eight  or  nine  years,  is  very 
small.  I  think  that  we  could  reasonably  ask  the  Government  to  ex- 
tend the  length  of  seal  of  the  electric  meter  without  injuring  anybody 
outside  of  lessening  the  revenue  that  they  get  for  it. 

Secretary  Volkmann:  Of  course,  increasing  the  length  of  time  13 
another  way  of  reducing  the  revenue. 

In  connection  with  the  question  of  the  Provincial  testing  of 
meters  rather  than  the  Dominion,  personally  I  do  not  approve  of  the 
Provincial  proposition,  as  it  means,  instead  of  establishing  one  depart- 
ment to  handle  it,  the  establishing  of  a  department  in  each  Province, 
thereby  increasing  the  expense  of  testing  on  account  of  having  to  have 
a  staff  in  each  Province. 

I  was  very  much  interested  in  hearing  that  the  Dominion  Gov- 
ernment maintained  a  complete  standardization  laboratory  at  Ottawa. 
I  know  that  many  companies  situated  in  the  Toronto  district,  when 
they  want  a  meter  accurately  calibrated  send  it  tc  Toronto  University, 
or  if  they  want  to  get  something  better  than  that  they  send  it  to  the 
U.S.  Bureau  of  Standards.  It  seems  to  me  it  would  be  a  mighty 
good  act  on  the  part  of  the  Department  to  circulate  the  information 
that  it  is  possible  to  get  a  precision  meter  calibrated  at  Ottawa. 

In  connection  with  the  measurement  of  power  factor,  I  attended 
one  of  the  N.E.L.A.  Meter  Committee  meetings  at  Springfield,  111.,  the 
latter  part  of  March.  It  would  appear  from  the  information  that  I 
got  there  that  the  Sangamo  Company  have  practically  developed  a 
meter  of  the  integrating  type  which  they  think  will  measure  kv.a.h., 
although  it  will  penalize  if  it  is  used  as  a  polyphase  meter  on  a  three 
phase  unbalanced  circuit.  The  amount  of  those  penalties,  however, 
cannot  be  properly  worked  out  or  defined  until  the  committee  dealing 
with  the  definition  of  power  factor  has  brought  in  its  report.  I  be- 
lieve that  the  General  Electric  Company  and  also  the  Westinghouse 
people  are  working  on  some  method  of  measuring  kv.a.h.,  both 
single  phase  and  polyphase. 

With  respect  to  the  experience  of  our  own  companies,  the  Toronto 
Power  Co.  more  particularly,  and  the  Toronto  Electric  Light  to  some 
extent,  we  have  quite  a  few  different  types  of  power  contracts;  con- 
tracts in  a  way  being  adapted  to  the  use  to  which  the  power  is  put. 
We  have  some  contracts  that  are  strictly  kv.a.  contracts,  in  which  one 
kw.  is  equal  to  one  kv.a.  There  is  one  in  which  the  power  is  measured 
in  kw.h.,  and  then  converted  to  kv.a.h.  In  this  instance  we  install 
two  watt  hour  meters,  one  of  them  operating  to  record  kw.h.,  and 
one  connected  to  read  the  reactive  volt  ampere  hours,  and  from  the 
readings  of  these  meters  the  average  power  factor  is  calculated 
for  the  month.  At  the  end  of  the  month  if  the  average  power  factor 
for  the  month  is  below  90  per  cent.,  then  they  are  charged  for  90  per 
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cent,  of  the  kv.a.h.;  if  above  90  per  cent.,  they  are  not  penalized 
for  power  factor,  but  are  charged  for  the  kw.h.  only.  We  had  another 
large  contract  in  which  a  similar  scheme  was  used,  except  that  the 
power  was  billed  on  the  basis  of  the  maximum  ten  minute  peak.  This 
being  a  furnace  load,  the  load  at  times  was  likely  to  be  unbalanced, 
so  that  a  graphic  pov/er  factor  meter  would  not  record  the  correct 
power  factor.  In  this  case  a  graphic  watt  meter  was  installed  to  read 
the  reactive  volt  amperes,  and  if  the  power  factor  was  below  90  per 
cent,  at  the  time  of  the  peak,  then  90  per  cent,  of  the  kv.a.h.  was 
used  instead  of  kw.  We  have  other  contracts  in  which  one  kw. 
is  equal  to  one  kv.a.  All  our  large  contracts  are  made  on  basis  of 
penalizing  for  low  power  factor.  Wherever  the  customer  has  a  well 
balanced  load  the  graphic  power  factor  meter  is  used,  as  there  is 
no  question  of  the  accuracy  of  the  power  factor  meter  on  balanced 
loads  if  properly  rated  and  installed. 

I  might  say  that  the  question  of  the  measurement  of  power  factor 
was  taken  up  in  the  Meter  Committee's  report  of  last  year.  The 
present  status  of  the  art  is  practically  the  same  as  then,  and  these 
methods  I  have  just  noted  are  fully  outlined  in  last  year's  proceed- 
ings, with  diagrams,  etc. 

Mr.  Davies:  I  was  going  to  say  that  while  these  methods  that 
Mr.  Volkmann  refers  to  give  results,  we  are  not  perfectly  sure  that 
they  are  fair.  Is  it  fair  to  charge  a  man  for  his  average  power 
factor  ?  You  have  got  to  face  this  thing  pretty  soon.  Now,  we  want 
to  go  very  slow  in  establishing  methods  of  billing  for  power  factor, 
because  if  we  get  to  a  point  where  we  standardize  a  method  that  is 
not  fair  we  may  have  to  face  some  very  large  rebates  if  the  point 
is  ever  decided  against  us.     It  is  a  very  important  point. 

Secretary  Volkmann:  Well,  in  that  connection  there  is  no  technical 
definition  of  power  factor  for  polyphase  circuits.  I  have  in  mind  one 
case  involving  a  considerable  sum  of  money,  in  which  the  contract 
called  for  a  minimum  payment  of  75  per  cent,  of  the  contract  amount 
whether  taken  or  not,  and  for  the  power  between  75  per  cent,  load 
factor  and  100  per  cent,  load  factor  there  is  a  sliding  scale  of  rates. 
If  power  is  taken  at  100  per  cent,  load  factor  during  the  month  the 
rate  is  1 U  tents  per  kw.  hour  for  all  kw.h.  in  excess  of  75  per 
cent,  load  factor.  This  is  essentially  a  kw.  hour  contract,  but  there 
is  also  a  provision  in  the  contract  which  states  that  during  any  period, 
if  the  power  factor  falls  below  90  per  cent.,  then  90  per  cent,  of  the 
kv.a.h.  during  that  period  is  to  be  taken  in  lieu  of  the  kw.h. 
The  power  as  taken  included  a  considerable  correction  for 
kv.a.h.  below  90  per  cent.  This  contract  has  been  before  the  court, 
and  so  far  as  any  decisions  that  have  been  handed  down  at  the  pres- 
ent time,  that  has  been  sustained. 

Mr.  Pratt:  In  connection  with  Mr.  Davies'  remarks  about  exer- 
cising due  care  in  defining  what  power  factor  is,  the  important  point, 
to   my  mind,  whether  the  result  is  what  both   parties  seek  to  obtain 
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is  correct  or  not,  the  important  thing  is  to  clearly  define  in  the  con- 
tract just  how  the  power  factor  shall  be  measured,  and  if  the  customer 
consents  to  that  it  should  eliminate  any  chance  of  legal  battle  on 
that  point.  He  knows  before  the  contract  is  executed  by  what  means 
the  power  factor  measurement  will  be  attained.  And  if  he  gives  due 
consideration  to  that,  submits  it  to  his  technical  men  or  his  engineers, 
there  can  be  no  hardship  or  unfairness. 

Mr.  Davies:  This  is  getting  to  be  quite  a  discussion.  We  have 
been  on  big  power  contracts  up  to  date.  I  would  like  to  bring  this 
down  to  small  loads,  as  to  what  method  to  take  in  reference  to  small 
kilowatt  loads  of  say  20  kw.  That  is  an  ordinary  small  simple 
standard  contract,  without  any  special  agreement.  I  would  like  to 
know,  generally,  what  is  done  in  that  connection. 

Mr.  Gregory:  I  would  like  to  ask  for  a  little  further  explanation 
as  to  why  the  experts  considered  the  measuring  of  customers'  power 
factor  on  the  average  demand  unfair  ? 

Mr.  Davies:  Well,  because  the  expert  point  of  view  is,  especially 
in  regard  to  water  power,  that  the  demands  upon  the  system  is  the 
thing  that  costs  the  company  money,  and  he  is  interested  in  the  de- 
mand— either  at  the  maximum  demand  of  the  customer  or  more 
fairly  at  the  time  of  maximum  of  the  company.  But  it  is  going  to 
be  very  difficult  to  take  everybody's  test  at  the  same  time.  So  he 
goes  back  to  the  maximum  demand  of  the  customer,  and  he  does  not 
see  why  the  customer  should  have  his  bill  raised  for  some  low  power 
factor  he  may  have  put  on  at  the  time  of  low  demand  of  the  customer 
which  does  not  hurt  the  company  in  any  way.  That  is  the  expert  point 
of  view.  It  is  a  question  whether  the  company  is  penalized  or  hurt 
if  generating  by  water  power  in  any  way  by  low  power  factor  at  low 
loads. 

Mr.  Gregory:  It  seems  to  me  it  would  be  a  very  difficult  thing 
to  enforce,  because  you  would  have  to  measure  the  power  factor  of 
each  customer  at  peak  load. 

Mr.  Davies:  He  does  not  go  as  far  as  that.  He  takes  it  at  the 
peak  load  of  the  customer,  but  really,  fairly  speaking,  it  should  be  at 
the  peak  load  of  the  company. 

Mr.  Dion:  Notwithstanding  your  kind  invitation  to  remain  seated, 
I  am  a  little  tired  sitting  down,  and  so  you  will  pardon  me  if  I  stand. 
I  might  say  that  in  the  City  of  Ottawa,  where  the  Hydro  is  operating, 
the  rates  and  the  conditions  under  which  they  are  applied  have  to 
be  approved  by  the  Provincial  Hydro  Commission,  and  there  is  a 
tariff  in  force  for  power  where  no  account  is  taken  of  the  power 
factor,  except  possibly  in  this  way:  A  fixed  rate  is  paid  first,  and 
then  a  meter  rate  is  added.  The  fixed  rate  of  so  much  per  month  is 
based  on  the  size  of  the  motor.  So  that  for  a  low  power  factor  load 
due  to  the  under-loading  of  the  motor  you  get  some  relief.  That  is 
the  only  way  in  which  they  take  care  of  power  factor  conditions,  and 
we  have  to  comply  with  these  terms  because  that   is  as   far  as  they 


84  Proceedings  Canadian  Electrical  Association 

will  go,  as  they  have  been  approved  by  the  Provincial  Hydro  Com- 
mission. 

With  regard  to  the  inspection  of  meters,  Mr.  Davies  seems  to  think 
that  I  have  been  advising  him  to  be  very  careful  in  approaching  the 
Government.  I  cannot  just  remember  ever  stating  that.  It  is  quite 
possible  I  did  under  some  conditions,  but  it  seems  to  me  they  do  not 
exist  any  more,  and  I  see  no  particular  reason  at  this  time,  from  any 
knowledge  I  have  of  local  conditions,  why  the  Government  should  not 
be  approached  for  another  reduction  if,  in  the  opinion  of  the  Associa- 
tion, it  is  due. 

When  we  have  approached  the  Government  on  different  occasions 
with  the  same  object  in  view,  we  have  always  been  told,  "that  the 
Government  was  not  anxious  to  reduce  the  fees,  but  rather  anxious 
to  use  the  excess  revenue  in  impi'oving  the  service.  It  is  true  there 
is  an  excess  of  revenue,  but  we  intend  to  employ  better  men,  more 
competent  men,  give  them  greater  salaries,  and  generally  improve  the 
service."  I  leave  it  to  the  members  whether  that  has  been  carried 
out,  whether  any  material  change  has  been  made  in  the  inspection 
service.  The  Government  undoubtedly  has  a  large  surplus.  I  think, 
up  to  this  time,  since  they  instituted  this  inspection  service  they 
must  have  over  $200,000.  That  has  gone  into  the  general  funds  of 
the  Government,  and  they  seem  to  be  loath  to  part  with  any  of  it. 
However,  we  have  obtained  reductions  in  the  past,  and  it  is  quite  pos- 
sible we  might  obtain  another  one. 

But  I  think  if  a  deputation  was  appointed  to  interview  the  Gov- 
ernment on  that  subject  it  should  also  take  up  the  question  of  service 
and  such  things  as  have  been  mentioned  in  the  report  of  the  com- 
mittee about  extending  facilities  for  calibration  of  master  meters 
for  the  various  companies.  I  think  that  might  very  well  be  taken  up 
and  we  would  have  very  good  grounds  for  asking  for  this  special 
service,  regardless  of  cost,  in  view  of  the  surplus  that  the  Govern- 
ment derives  from  our  inspection  fees. 

There  is  another  point,  which  escapes  me  at  the  present  moment; 
I  may  perhaps  think  of  it  later. 

The  President:  I  feel  rather  hopeful;  we  are  getting  a  lot  of 
discussion  now. 

Mr.  Wills  Maclachlan:  There  are  one  or  two  points — I  do  not 
want  to  sidetrack  the  discussion  that  was  going  on,  but  I  have  had 
brought  to  my  attention  the  hazard  that  the  meter  man  is  in  in 
reading  the  average  meter.  They  are  in  dark  holes,  and  in  all  kinds 
of  places;  in  a  number  of  cases  the  meter  men  are  using  matches, 
because,  I  understand,  these  electric  torches  have  not  proved  success- 
ful; I  would  ask  that  meters  be  placed  in  easily  accessible  locations. 

I  know,  in  the  City  of  Toronto,  both  in  the  Toronto  Electric  Light 
and  Hydro,  during  the  coal  shortage,  some  meters  were  covered  up 
with  coal,  and  very  difficult  to  get  at;  in  some  cases  the  meter  man 
had  to  help  pick  out  the  meter  before  he  could  read  it. 
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The  President:  Have  you  any  practical  suggestion  to  make  as 
to  that? 

Mr.  Maclachlan:  The  location  of  the  meter  is,  to  a  very  great 
extent,  in  the  hands  of  the  company.  I  would  suggest  that  they  place 
the  meters  in  easily  accessible  places  so  that  they  could  be  read. 

Another  point :  In  demand  meters  or  making  demand  tests  there 
ought  to  be  some  means  so  that  the  fuse  is  left  in  circuit  while  the 
demand  test  is  being  made.  In  a  great  many  cases  in  making  demand 
tests  the  fuse  is  taken  out,  as  the  demand  test' is  made  under  load 
and  the  temporary  connections  are  made  and  then  the  fuse  removed, 
so  that  the  testing  meter  is  cut  in  where  the  fuses  were.  I  know, 
over  on  the  other  side  of  the  line,  means  have  been  made  to  have 
those  demand  tests  made  without  any  hazard  to  the  meter  reader. 

One  point  in  connection  with  the  Inspection  Act  and  in  connection 
with  the  surplus.  As  Mr.  Dion  said,  over  .$200,000  surplus  has  accumu- 
lated during  the  last  nine  years,  but  there  is  a  deficit  on  the  gas  meter 
side,  so  that  those  who  are  interested  in  gas  meters  and  electric  meters 
would  want  to  look  into  the  gas  meter  side  as  well. 

Mr.  Turley:  Now,  the  reason  for  the  deficit,  I  imagine,  in  con- 
nection with  gas  meters  is  that  there  are  so  many  small  companies 
around  operating  gas  meters.  They  seal  possibly  only  a  dozen  gas 
meters  in  a  month,  and  as  it  is  necessary  for  an  inspector  to  go  out 
to  these  small  towns,  the  revenue  which  he  derives  from  sealing  those 
meters  is  very  small. 

In  connection  with  our  company  last  year,  our  gas  meter  seals 
cost  us  about  $11,000.  Two  men  did  all  the  work  in  connection  with 
that.  Now,  again,  I  say  that  work  is  absolutely  useless.  I  think  if 
we  got  after  the  Government  and,  instead  of  having  inspectors,  having 
a  competent  man  to  go  around  and  find  fault  with  your  system  of 
checking,  and  then  probably  have  another  fellow  who  will  just  stick 
seals  on  the  meters,  or,  if  you  like,  give  us  the  seals  and  let  us  stick 
them  on.  I  think  this  would  accomplish  just  as  much  good,  at  a  very 
much  lower  expenditure,  not  only  expenditure,  but  decrease  the  work, 
because  it  is  doing  work  which  we  have  done,  and  which  accomplishes 
nothing  after  they  have  done  it. 

The  President:  I  think  that  is  an  exceedingly  interesting  obser- 
vation, and  that  if  you  would  get  up  some  concrete  instances,  some 
definite  instances,  so  that  this  will  appeal  to  the  minds  of  those 
reading,  it  would  do  a  lot  of  good. 

Mr.  Turley:  The  only  objectionable  reason  to  doing  that,  unless 
you  start  out  and  go  right  through  with  the  thing,  if  you  should 
present  only  a  few  cases,  they  could  start  and  make  it  uncomfortable 
for  you,  and  you  know  how  uncomfortable  a  Government  inspector  can 
make  it  for  you  if  he  wants  to.  If  you  get  an  organization  such  as 
this  to  draw  up  a  scheme  which  they  think  is  fair  and  reasonable,  and 
which  has  the  benefit  of  their  experience,  I  do  not  see  that  the  Gov- 
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ernment  can  do  anything  but  make  a  law  that  will  meet  with  your 
requirements. 

Secretary  Volkmann :  Mr.  Dion,  are  rates  for  inspection  of  meters 
made  by  the  department,  or  written  as  part  of  the  Inspection  Act  ? 

Mr.  Dion:  No,  the  Governor  in  Council  can  make  rates  from  time 
to  time. 

Secretary  Volkmann:  Do  you  find  it  necessary  in  Montreal  to 
send  all  your  meters  to  the  Government  laboratories  to  have  them 
sealed  ? 

Mr.  Turley:     Yes. 

Secretary  Volkmann:  Do  they  not  come  to  your  meter  depart- 
ment and  seal  them  ? 

Mr.  Turley:  We  have  given  them  space  on  our  property,  and 
we  have  put  through,  daily,  during  the  months  of  February,  March, 
April  and  May,  an  average  of  about  110  gas  meters  and  150  electric. 
It  used  to  be  necessary  to  send  them  down  to  the  Government  labora- 
tory to  have  a  seal  put  on.  One  of  the  troubles  was  that  if  you  sent 
them  down  on  a  cold  day  in  winter  your  meters  would  be  wrong.  We 
then  gave  them  space  in  our  place,  there  are  four  men  testing  these 
meters,  and  we  have  to  ship  the  meters  in  to  them  and  bring  them 
back.  Whereas,  if  they  had  their  man  standing  behind  our  man  and 
sticking  the  seals  on  the  meters  they  would  very  seldom  find  one 
wrong. 

One  thing  I  can  say  for  the  Montreal  inspection  department,  they 
really  test  every  meter.  They  do  not  take  any  chances.  They  test 
every  meter,  the  same  with  the  gas  and  electric  meter.  They  really 
do  the  work  which  they  charge  for.  Some  years  ago  I  told  them  that 
if  we  were  paying  for  the  thing  we  wanted  them  to  do  the  work. 

Mr.  Dion:  If  it  is  preferable  to  have  a  Government  inspector 
stand  over  the  company's  man  while  he  is  making  his  test  to  see  that 
he  does  it  right,  and  stick  a  seal  on  the  meter,  that  can  be  carried  out 
without  any  change  in  the  Act.  It  is  purely  a  matter  of  routine.  The 
Chief  Inspector  can  authorize  that  if  it  is  a  saving  of  time  and  a  con- 
venience, the  Act  allows  it. 

Mr.  Maclachlan:  There  is  a  precedent  for  that.  In  the  old 
Electric  Power  Co.  days  it  was  done  all  the  time.  The  inspector  from 
the  Department  simply  went  along  with  the  meter  man  and  they 
checked  together.     Two  separate  tests  were  not  made. 

Mr.  Dion:  One  more  word.  I  forgot  to  mention  that  I  do  not 
share  some  of  the  views  expressed  here  as  to  the  danger  of  the  matter 
of  inspection  becoming  a  matter  of  Provincial  jurisdiction.  No  doubt 
the  Ontario  Provincial  Board  would  like  it  done,  so  far  as  Ontario  is 
concerned,  but  the  matter  of  weights  and  measures,  of  which  the 
inspection  of  gas  and  electric  meters  is  part — the  inspection  of 
Weights  and  measures  is  fundamentally,  under  our  constitution,  a 
question  of  Federal  authority.  In  view  of  this  it  is  unlikely  that  any 
part  could  be  separated  from  the  rest. 
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The  President:  You  mean  you  are  not  fearful  about  it,  because 
you  think  it  quite  impossible  of  attainment  under  the  British  North 
America  Act. 

Mr.  Dion:  Yes.  Another  matter.  We  have  had  this  very  excel- 
lent report,  containing  suggestions  and  recommendations.  This 
morning  we  have  had  several  other  reports  from  committees,  also 
making  recommendations.  Now,  are  these  reports  going  to  end  here? 
Are  they  simply  going  to  be  printed  in  the  records,  and  that  will  be 
the  end  of  the  matter  ?  I  would  urge  upon  the  coming  Executive  as 
one  of  their  first  functions  after  this  convention,  to  take  each  of  those 
reports  into  consideration  and  study  each  recommendation  with  a  view 
to  taking  some  action  on  it,  if  desirable;  otherwise  the  work  of  this 
convention  will  be  largely  lost.  I  feel  that  the  members  of  the 
Executive  probably  think  just  as  I  do  about  this,  but  I  feel  it  almost 
a  duty  to  sound  this  note  in  the  interests  of  the  Association,  this 
thing  should  be  gone  through  systematically,  so  that  the  men  who 
have  labored  on  the  committees  and  made  the  recommendations  should 
not  see  their  labor  lost. 

The  President:  I  should  like  to  make  a  remark  in  regard  to  that 
last  observation,  that  not  only  should  it  be  dealt  with  by  the  coming 
Executive,  but  I  think  it  might  be  dealt  with  in  part  at  our  meeting 
of  the  Executive  to-morrow.  I  think  we  should  act  at  once  on  some 
of  those  concrete  suggestions. 

Mr.  Turley:  You  spoke  some  time  ago  of  discussions  on  papers.  It 
has  been  my  experience  in  connection  with  other  associations  and  so- 
cieties that  any  meetings  that  they  have  where  technical  papers  of  any 
kind  are  discussed,  if  those  papers  are  printed  some  time  before  the 
meeting  and  presented  at  the  meeting,  the  men  who  come  there  come 
there  prepared  to  discuss  them,  and  they  have  the  points  looked  into. 
And  in  connection  with  the  Engineering  Institute  I  have  remarked  at 
numerous  times  that  when  there  is  an  important  paper  to  be  presented 
it  is  printed  a  long  while  before  and  sent  around  to  the  members,  and 
that  paper  gets  full  discussion.  Another  paper,  which  is  probably  just 
as  important,  but  is  not  considered  so  by  some  of  the  Executive,  is 
not  printed,  and  the  result  is  when  it  comes  to  the  meeting  it  is  pre- 
sented to  the  meeting,  but  there  is  very  little  discussion  on  it.  Do 
you  not  think  it  would  be  possible  in  connection  with  this  Association 
to  have  your  papers  for  your  annual  meeting  printed  and  sent  to  the 
members,  say,  a  month  before  the  meeting,  that  you  would  get  better 
results  from  your  papers  ? 

The  President:  A  member  has  invited  a  reply  from  me,  and  I 
should  like  to  say  just  a  word  or  two  about  that.  The  suhjivt  lias 
been  alluded  to  by  others  to  me;  I  heartily  concur  in  the  sug  restioJ 
The  difficulty  is  a  particularly  practical  one,  and  1  hope  to  deal  with 
it  to  a  certain  extent  during  this  convention.  Frequently  in  other 
years  it  has  been  exceedingly  difficult  to  have  the  committees  appointed 
until  a  long  time  after  the  convention   has  been   held.      So  far  as   I 
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know  of  the  average  time,  we  succeeded  rather  better  last  year  than 
in  previous  years,  in  getting  committees  definitely  designated.  This 
year  we  hope,  before  this  convention  breaks  up,  to  have  the  commit- 
tees themselves  named,  so  that  we  are  that  much  ahead.  If  we  fail 
to  do  that  we  shall  fail  in  spite  of  our  hope  to  accomplish  it.  Now, 
of  course,  the  earlier  we  can  get  the  committees  to  work,  and  the 
earlier  that  the  various  members  of  the  different  committees  realize 
that  there  is  some  actual  duty  and  responsibility  in  respect  of  the 
membership  of  the  committee,  the  more  likely  are  we  to  arrive  at  this 
very  desirable  end  of  having  the  papers  ready  in  such  a  time  that, 
through  the  medium  either  of  printing,  if  we  can  afford  it,  or  type- 
writing if  we  cannot  afford  printing,  we  can  distribute  copies  of  the 
papers  in  advance  of  the  convention. 

Of  course,  answering  the  question  put  to  me,  obviously  I  think 
we  are  likely  to  have  better  discussion  if  the  papers  are  known  to 
the  various  members  before  the  convention  itself  takes  place.  But 
even  though  I  quite  admit  the  force  of  that,  yet  I  do  feel  that  even 
under  existing  circumstances  we  might  have  more  discussion  than  we, 
in  fact,  have.  It  has  been  demonstrated  during  the  discussion  on  this 
last  paper,  when  the  members  have  really  applied  themselves  and  have 
listened  very  carefully  to  the  points  raised  and  have  dealt  with  the 
points  which  are  of  interest  to  them.  At  the  same  time  I  wish  it 
distinctly  understood  as  being  thoroughly  in  sympathy  with  this  sug- 
gestion of  getting  the  papers  earlier. 

I  should  add,  in  fairness  to  the  Secretary-Treasurer,  so  far  as 
this  present  year  is  concerned,  I  know  he  has  gone  to  great  trouble 
and  pains  in  getting  the  papers  together  at  as  early  a  date  as  pos- 
sible, and  I  do  not  wish  any  remarks  I  make  to  be  felt  as  a  criticism 
against  members  of  the  committee.  I  think  the  criticism  should  be 
directed  against  the  Association  itself.  Perhaps  we  all  hitherto  have 
not  been  up  to  the  mark  in  respect  of  getting  things  ready  in  time 
so  that  matters  may  be  dealt  with. 

Mr.  Dion:  Another  thing  that  occurred  to  me,  upon  which  I 
would  like  some  information  in  connection  with  the  meter  question. 
The  practice  has  developed  in  our  city,  where  electric  ranges  are 
installed,  of  putting  in  the  three  wire  system,  some  of  the  burners 
being  put  on  one  side  and  perhaps  the  principal  consuming  device, 
such  as  the  oven  of  the  range,  on  the  other  side.  Now,  a  fuse  blows 
and  the  meter  stops  registering.  Some  customers  have  found  that 
out,  and  they  made  a  practice  of  taking  out  one  fuse  when  using  the 
oven,  so  that  they  could  do  considerable  cooking  operations  without 
any  registration  whatever  on  the  meter.  I  took  the  matter  up  with 
a  manufacturing  company  and  they  told  me  that  it  was  quite  impos- 
sible in  the  present  state  of  the  art  to  produce  a  three  wire  meter 
which  would  be  free  from  that  objection,  one  that  would  register  when 
only  (he  neutral  and  one  side  were  on,  the  other  being  open.     I  wond- 
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ered  if  other  members  had  met  with  this  condition,  and  how  they  had 
handled  it. 

The  President:  Might  I  ask  if  there  have  been  any  suggestions 
made  of  making  the  act  criminal  in  any  way? 

Mr.  Dion:  No.  The  thing  is  criminal,  of  course.  We  have  legal 
recourse  against  such  customers,  but  the  difficulty  is  in  catching  them 
at  it. 

Mr.  Gould"-     Criminal  action  ? 

Mr.  Dion:  We  had  evidence  that  it  was  intentional  only  in  one 
or  two  cases. 

Mr.  Turley:  That  brings  up  the  question  that  was  suggested  to 
me  some  time  ago,  it  was  with  reference  to  installing  meters  without 
any  fuses  on  them  at  all,  installing  them  right  on  the  main.  One  of 
the  reasons  that  it  was  suggested  to  us  is  that  we  have  a  lot  of 
trouble  in  Montreal  with  people  stealing  current,  and  they  will  steal 
it  right  from  the  fuse,  and  if  you  cover  everything  right  up  to  the 
meters  you  still  have  the  fuses.  It  has  been  suggested  the  last  couple 
of  months  that  we  put  our  meters  right  on  the  main,  without  fuses 
or  anything  else. 

Mr.  Dion:     We  could  not  do  that  in  Ontario  under  the  regulations. 

Mr.  Maclachlan:     Your  fuses  have  to  be  sealed. 

Mr.  Turley:     How  do  they  look  after  that  when  they  blow? 

Mr.  Maclachlan:     The  company  looks  after  it. 

The  President:  Any  further  discussion  on  this  interesting 
paper  in  reference  to  meters  ? 

Mr.  Anderson:  In  this  question  of  power  factor  penalty  there  is 
a  question  that  comes  up  to  me,  and  I  do  not  understand  why  this  is 
not  more  thoroughly  gone  into,  and  that  is  when  we  are  making  a 
contract  with  a  customer  would  it  not  then  be  a  good  time  to  go  into 
this  matter  thoroughly  with  the  customer,  and  induce  him  to  put  in 
synchronous  motors.  If  he  agrees  to  that  give  him  power  slightly 
cheaper,  with  the  understanding  that  he  keeps  it  95  or  unity  power 
factor. 

Another  part  of  the  discussion  which  is  not  very  plain  to  me 
is  the  method  of  determining  power  factor. 

All  that  has  been  talked  about,  to  my  knowledge,  is  some  method 
of  arriving  at  the  average  power  factor,  and  there  has  been  no  dis- 
cussion of  how  to  find  the  power  factor  at  the  maximum  load  of  the 
customer.  If  we  found  at  his  maximum  load  that  the  power  factor 
was  low  we  could  increase  his  demand  as  well  as  making  him  pay 
a  penalty  on  average  power  factor.  Is  there  any  method  of  finding 
power  factor  at  maximum  load  except  with  the  expensive  graphic 
metering  apparatus,  which  to  a  small  customer  is  not  warranted  ? 
These,  to  me,  are  real  live  questions  and  should  be  thoroughly  dis- 
cussed. 
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Mr.  Davies:  About  the  first  part  of  your  question  in  regard  to 
basis  for  power  factor,  I  have  some  answers  to  that  very  point  in  trie 
report  which  I  will  have  to  read  in  a  few  minutes. 

Secretary  Volkmann:  In  connection  with  measuring  the  power 
factor  of  small  loads,  there  is  absolutely  no  way  of  doing  it  com- 
mercially except  to  install  a  single  phase  or  three  phase  graphic  meter. 
The  expense  of  an  installation  is  about  $350,  so  it  all  depends  on  what 
revenue  you  get  from  the  customer  as  to  whether  this  more  accurate 
installation  is  justified  or  not. 

Mr.  Anderson:  On  a  customer  of  100  h.p.  or  more  we  have 
experimented  by  putting  on  an  "R.O."  3  phase  maximum  demand 
meter,  and  two  "R.O."  single  phase  maximum  demand,  R.O.  Westing- 
house,  and  on  a  fair  sized  customer  of  100  horsepower  up  we  find  it 
best  to  put  those  in.     Has  anybody  else  tried  this? 

Mr.  Davies:     That  is  a  very  good  solution. 

Secretary  Volkmann:  We  have  not  used  that  method  in  Toronto, 
neither  have  we  ever  used  the  single  phase  watt  hour  meter  method, 
for  the  measurement  of  power  factor;  we  do,  however,  make  occasional 
checks  on  small  loads  with  portable  single  phase  indicating  watt 
meters. 

Mr.  Anderson:  Just  a  visual  test  like  that  might  not  mean  much. 
•Secretary  Volkmann:  The  contract  states  "when  the  connected 
load  is  over  5  h.p.  that  the  maximum  demand  for  billing  purposes,  at 
the  company's  option,  may  be  taken  as  90%  of  the  first  20  h.p.  of 
connected  load  plus  60%  of  the  remaining  connected  load,  or  shall 
be  determined  by  test."  The  meter  test  is  taken  once  every  two  or 
three  months.  Of  course  you  are  liable  to  lose  revenue  in  some  cases 
and  gain  in  others,  so  that  on  the  whole  you  will  average  about  the 
same  revenue  as  you  would  obtain  if  all  maximum  demands  are  taken 
correctly. 

The  President:  We  have  at  last  demonstrated  that  we  are  quite 
capable  of  discussing  the  thing  fully. 

It  has  been  moved,  and  I  believe  seconded,  that  this  report  of  the 
Committee  on  Meters  be  adopted.  Those  in  favor  will  say  "Aye." 
(Carried.  > 

Now,  the  next  paper  which  we  shall  have  the  pleasure  of  listening 
to  is  that  by  our  friend  Mr.  Davies.  I  invite  the  closest  possible  at- 
tention to  the  various  points,  and  discussion  on  them  when  he  is 
finished. 

Mr.  Davies:  Our  report  this  year  is  not  very  long,  and  we  must 
admit  if  the  report  had  to  be  printed  we  would  be  very  much  behind. 
It  is  a  very  hard  matter  to  get  answers  by  correspondence  and  to  get  a 
report  together.  It  is  very  difficult  indeed,  even  if  you  start  it  as 
early  as  January,  as  I  did;  it  seems  to  be  impossible  to  get  it  all 
together,  and  even  now,  after  having  worked  since  January,  we  found 
it  necessary  to  condense  reports  considerably. 
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REPORT  OF  RATE  RESEARCH  COMMITTEE. 
P.  T.   Davies,   Chairman. 

Montreal.  June  9,  1919. 
The  President  and  Members,  The  Canadian  Electrical  Association. 

Gentlemen:  Your  Committee  begs  to  report  that  they  have  care- 
fully watched  the  rate  situation  during  the  past  year  and  have  not 
found  any  radical  departures  from  established  practice  nor  any  new 
instrument  for  the  measurement  of  the  factors  involved  in  rate  mak- 
ing. The  sudden  cessation  of  industrial  activity  due  to  the  armistice, 
without  any  corresponding  increase  in  normal  commodity  production, 
has  created  a  situation  in  regard  to  earnings  which  might  easily 
produce  a  tendency  on  the  part  of  companies  to  demand  the  letter  of 
the  contract  in  the  case  of  those  agreements  not  due  for  expiry  at  the 
armistice  time,  but  in  regard  to  which  the  demand  for  electricity 
ceased. 

Your  committee  was  asked  to  discuss  this  phase  of  the  question, 
but  feels  that  such  matters  are  generally  of  a  local  and  special  nature, 
and  has  decided  that  even  if  a  unanimous  opinion  could  be  given  as 
to  procedure,  it  would  not  be  wise  to  give  it. 

There  is  one  angle  of  the  rate  research  question  which  will  need 
very  careful  study  in  the  near  future,  that  is,  the  question  of  in- 
creased rates.  The  rapidly  diminishing  purchasing  power  of  the  dol- 
lar has  created  a  necessity  for  increased  wages  and  salaries,  which 
at  some  time  or  other  must  be  passed  on  to  the  customers,  unless  the 
industry  wishes  to  become  the  "poor  sister."  The  rates  which  are  now 
normally  obtained  in  Canada  are  often  less  than  50  of  the  rates 
which  are  obtained  in  the  U.S.A.  While  these  rates  in  the  past  have 
been  adequate  in  most  cases,  it  has  only  been  because  of  careful  man- 
agement and  minimum  staffs  that  they  have  been  possible. 

The  rates  for  electricity  for  the  ordinary  householder  have  been 
cut  in  half  during  the  last  ten  years.  The  purchasing  power  of  money 
has  decreased  60  during  the  same  time,  therefore  five  times  as  much 
electricity  can  be  bought  for  the  equivalent  value  to-day  as  was 
possible  ten  years  ago. 

Your  committee  believes,  therefore,  that  all  member  companies 
should  at  all  times  bear  in  mind  the  fact  that  increased  rates  will  be 
necessary  in  the  near  future,  and  should  take  such  steps  as  will  ensure 
the  cordial  reception  by  the  public  of  these  increased  rat 

The  recent  history  of  the  street  railways  of  this  continent  has 
been  a  memorial.  Practically  all  are  now  in  the  hands  of  receivers, 
notwithstanding  increased  rates.  The  reason,  of  course,  is  that  when 
street  railway  fares  get  above  a  certain  point  people  prefer  to  walk. 
The  most  recent  trend  of  action  is  towards  bonusing  tramway  com- 
panies direct  from  the  rates  and  spreading  the  load  over  the  whole 
community. 
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In  the  case  of  electricity  for  lighting  and  power  purposes,  how- 
ever, the  competitive  mediums  have  all  risen  to  many  times  their  old 
value,  and  the  purchasing  power  of  the  public  in  dollars  has  increased 
so  considerably  that  increased  rates  will  not  drive  away  the  business. 
Recently  the  Montreal  papers  have  been  carrying  advertisements 
showing  the  wages  which  have  been  obtained  by  the  3,400  employees 
of  a  large  shipbuilding  company.  In  1914,  the  average  wage  of  the 
workmen  was  $697.00,  to-day  the  average  wage  is  $1,723.00.  This 
increase  is  typical  and  shows  the  rapidly  widening  clientele  to  be 
obtained. 

An  Act  to  provide  for  the  regulation  of  public  utilities  has  been 
adopted  by  the  British  Columbia  Legislature,  March,  1919.  This  Act 
is  very  complete  and,  as  far  as  your  committee  can  see,  a  fair  and 
reasonable  one.  Some  points  of  special  significance  are  that  a  Public 
Utilities  Commission  of  one  person  constitutes  the  authority  for 
carrying  out  the  operations  of  the  Act.  There  is,  however,  the  right 
of  appeal  from  this  Commissioner's  ruling  to  the  Court  of  Appeal  for 
the  Province,  on  questions  of  law  and  jurisdiction,  and,  under  certain 
conditions,  the  right  of  appeal  on  any  point  whatsoever.  The  Act 
gives  the  Commissioner  the  right  to  carry  out  an  appraisal  of  any 
company  and  to  charge  the  cost  of  such  appraisal  to  the  company  in 
question.  The  amount  of  such  cost  to  the  company,  however,  is  per- 
mitted to  be  charged  by  the  company  to  capital  account  and  added  to 
the  value  of  its  property. 

The  Commission  can  ask  for  practically  any  information  and 
require  any  kind  of  record  to  be  kept,  and  the  Act  provides  a  penalty 
for  any  employee  of  any  company  who  fails  to  carry  out  the  requests 
of  the  Commission.  This  penalty  is  limited  to  $200  for  each  offence. 
If,  however,  the  offence  is  committed  by  an  employee  acting  under 
orders  from  a  superior  officer,  then  the  Public  Utility  Company  shall 
be  liable  to  a  penalty  up  to  $1,000. 

Your  committee  has  issued  a  questionnaire  in  order  to  obtain 
the  consensus  of  opinion  on  various  questions  which  have  been  brought 
up,  and  the  answers  to  those  upon  which  any  unanimity  has  been 
shown  are  presented  herewith. 

In  conclusion,  the  committee  wishes  to  pay  particular  tribute  to 
Mr.  S.  J.  Halls,  a  new  member  of  the  committee  representing  British 
Columbia  companies,  whose  work  has  considerably  aided  the  com- 
mittee this  year. 

Respectfully  submitted, 

J.  B.  WOODYATT. 

D.  H.  McDOUGALL. 

S.  J.  HALLS. 

L.  W.  PRATT. 

P.  T.  DAVIES,  Chairman. 
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I  will  now  pass  to  the  questionnaire,  and  I  would  ask,  Mr.  Chair- 
man, if  we  can  get  discussion  on  these  questions  singly?  We  received 
five  answers  to  this  questionnaire. 

Questionnaire. 

(1)  What  is  considered  a  fair  gross  return  on  new  capital  outlay 
for  new  customers,  and  does  such  capital  outlay  include  a  proportion 
of  apparatus  back  of  extension  and  meter? 

Answers. — The  information  received  indicates  from  33  per  cent, 
to  100  per  cent,  without  meters — the  average  being  50  per  cent,  of  the 
cost  of  new  extension  without  meters. 

(2)  In  cases  where  limits  fall  outside  of  (1),  above,  are  customers 
charged  with  extra  cost? 

Answers. — In  all  cases  the  additional  cash  expenditure  above  the 
limit  set  by  company  is  provided  by  the  customer,  the  extension  be- 
coming the  property  of  the  company. 

It  is  suggested  also  that  the  cost  be  spread  over  a  period  of  one 
year,  thereby  encouraging  the  general  use  of  appliances.  This  can 
be  done  by  increasing  the  minimum  monthly  payment  by  an  arbitrary 
figure  to  cover  the  additional  cost,  and  in  this  manner  encouraging 
the  use  up  to  this  minimum  each  month  or  by  rebating  10  to  25% 
of  the  monthly  bill  in  excess  of  a  normal  minimum  and  crediting 
such  rebates  against  the  extension. 

The  President:  That  is  rather  a  question  of  fact  rather  than 
discussion. 

Mr.  Davies:     Yes,  some  of  them  are  questions  of  fact. 

(3)  Is  any  bonus  given  for  good  power  factor,  and  what  check 
is  taken  to  see  it  is  maintained  ? 

Answer. — No  bonus  in  general  use. 

I  do  not  know  whether  any  discussion  could  be  had  on  this. 
The  President:     It  is  a  discussable  matter.     It  was  discussed  at 
Atlantic  City. 

(4)  Is  any  recession  allowed  on  demand  charge  after  a  peak 
has  been  established,  and  if  so  what  amount  and  when? 

Answer. — No  recessions  except  when  anticipated  and  provided  for. 

(5)  What  percentage  of  connected  load  is  taken  as  active  load 
when  tests  are  not  taken,  and  how  does  this  percentage  check  with 
average  tests  taken  to  verify  this  figure? 

Answer. — Full  rated  capacity  of  apparatus  taken. 

(6)  What  rates  for  Tank  Water  Heaters  and  what  size  is  satis- 
factory ? 

Answer. — $4.00  per  K.W.  per  month  for  1,000  watts,  when  a 
double  throw  switch  is  used  with  stove;  750  watts  is  satisfactory  in 
most  cases. 

The  following  questions  have  also  been  asked  by  member  com- 
panies in  answer  to  questionnaire,  and  are  open  for  discussion: 

(7)  When  is  lighting  permitted  to  be  charged  on  power  rates? 
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(8)  In  cases  of  apartment  houses  where  wiring  is  mixed  up  and 
the  subdivision  of  apartments  varies  so  that  no  one  meter  will  always 
control  the  lights  in  one  suite,  and  owner  refuses  to  pay  on  a  master 
meter,  how  do  you  arrange  for  service  and  billing? 

(9)  Cannot  member  companies  follow  the  lines  of  the  gas  com- 
panies in  New  York  and  charge  for  all  services  from  the  street? 

Mr.  Davies:  There  are  two  points  there  that  I  think  can  be  dis- 
cussed. The  first  is,  when  lighting  is  given  at  power  rates,  and  the 
second  is,  whether  the  convention  can  agree  that  it  will  be  a  good 
thing  to  have  all  services  from  the  streets  to  the  customers  charged 
to  the  customer. 

Secretary  Volkmann:  With  respect  to  service  charges,  during  the 
last  year  or  so  it  has  been  the  policy  of  our  company  in  Toronto  with 
the  small  residence  customers  to  charge  them  on  time  and  material 
orders  for  making  service  connections,  because  the  revenue  derived 
from  the  average  house  customer  is  about  a  dollar  a  month,  and  con- 
sidering the  equipment  it  is  necessary  to  install  in  order  to  serve 
them,  the  revenue  you  receive  hardly  justifies  the  company  even 
putting  in  the  service. 

We  have  some  residence  customers  that  are  fed  from  underground 
services.    These  services  we  always  put  in  on  time  and  material  orders. 

Mr.  McDunnough:  I  would  like  to  ask  Mr.  Volkmann,  if  there  was 
no  opposition  in  Toronto,  would  you  make  charge  for  overhead  ser- 
vice, because  services  once  installed  would  be  always  revenue  pro- 
ducing, while  in  our  position  you  might  have  a  customer  there  this 
year  and  next  year  he  might  go  over  to  the  opposition  company  and 
you  might  be  obliged  to  take  down  the  service  wires? 

Secretary  Volkmann:  In  very  few  cases  are  the  service  wires 
taken  down;  as  a  general  rule  the  service  is  disconnected  at  the  stand 
pipe  and  left  there. 

In  regard  to  the  charging  for  services,  if  there  were  no  compe- 
tition the  rates  in  all  probability  would  be  slightly  higher;  there  would 
not  be  the  extremely  sharp  competition  there  is  at  the  present  time, 
and  there  would  be  some  reason  for  the  company  standing  the  cost  of 
putting  in  the  service. 

Mr.  Davies:  My  own  opinion  is  that  the  companies  put  the  service 
in  from  the  street  to  the  house;  I  do  not  think  you  can  ever  hope 
to  extend  the  business  if  you  make  the  customer  pay  everything  back. 

Mr.  Anderson:  May  I  ask  a  question  on  Mr.  Davies'  paper,  be- 
cause customers  of  100  horsepower  and  over  should  have  a  maximum 
demand.  How  would  you  base  those,  on  a  visual  test  or  recording 
test? 

Mr.  Davies:  Two  ways  of  doing  it.  Some  companies  maintain 
graphic  meters  that  they  install  upon  the  premises  for  a  week  at  a 
time,  or  the  most  usual  way  is  to  take  a  watt  meter  and  make  a 
test  on  the  premises  and  try  and  get  what  the  man's  normal  demand 
is.     I  do  not  know  that  that  is  any  better  than  taking  percentage  of 
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the  connected  load.  For  instance  a  man  in  the  75  hp.  class,  he  may 
be  tested  three  times  a  year.  A  man  in  the  50  hp.  class  may  be 
tested  twice  a  year,  and  a  man  below  50  hp.  tested  once  a  year. 

The  President:  I  do  not  know  that  we  have  heard  anything  on 
that  other  point  that  Mr.  Davies  alluded  to,  as  to  lighting  on  power 
rates.     There  are  those  two  things  open  for  discussion. 

Mr.  Pratt:  Mr.  Chairman,  with  reference  to  the  subject  of  light- 
ing at  power  rates,  there  is  a  pretty  general  impression  among  com- 
panies which  do  not  make  it  a  practice  of  giving  lighting  at  power 
rates,  that  this  is  selling  lighting  too  cheaply.  Our  experience  in 
Hamilton  has  been  it  is  very  satisfactory  in  respect  to  customers 
over  50  hp.  We  find  it  stimulates  the  connected  load  in  lighting. 
We  have  three  customers  with  connected  lighting  load  in  excess  of 
400  hp.  each,  one  with  a  connected  lighting  load  of  about  700  hp., 
and  when  you  consider  that  connected  load  has  to  be  counted  into  the 
connected  load  for  minimum  charge,  it  is  quite  a  consideration  to  the 
company. 

It  also  remedies  a  great  deal  of  dissatisfaction  where  a  customer, 
a  factory  using  a  large  quantity  of  lighting,  pays  for  his  lighting  on 
the  regular  lighting  rate  and  pays  for  his  power  on  a  special  power 
rate.  To  the  average  purchaser  juice  is  merely  juice.  There  is  nothing 
particularly  tangible  about  it  from  his  standpoint,  and  he  cannot  see 
why  he  should  not  get  his  lighting  as  cheap  as  he  gets  his  power. 
Under  those  conditions  we  supply  the  power  for  lighting  from  the 
same  circuit  as  the  power,  which  simplifies  things  very  considerably 
for  us.  Otherwise,  he  might  be  inclined  to  demand  lighting  from  a 
separate  lighting  circuit  and  in  many  cases  where  these  large  fac- 
tories are  located  on  the  outskirts  of  the  city,  it  might  mean  a  con- 
siderable additional  expense.  We  find  that  lighting  forms  a  very  con- 
siderable portion  of  our  revenue  from  power  customers,  and  we  do 
not  consider  that  we  are  losing  anything  by  adopting  that  practice. 

Mr.  Woodyatt:  I  agree  with  Mr.  Pratt  in  the  case  of  a  large 
customer,  in  the  case  of  700  horsepower,  lighting  connected,  but  with 
smaller  customers  he  spoke  of — 

The  President:     50  horsepower  he  gave  as  minimum. 

Mr.  Woodyatt:  He  spoke  of  supplying  them  all  from  the  same 
circuit.  I  suppose  some  customers  about  that  size  are  supplied  from 
your  power  secondaries  at  440  or  550  volts,  and  in  those  cases  the 
lighting  circuits  would  have  to  be  separate  anyway,  so  that  part  of 
the  objection  to  the  different  rates  would  be  removed  there. 

The  President:     Have  you  anything  to  say  about  that? 

Mr  Pratt:  That  is,  our  standards  are  2,200  and  220  volts,  and  in 
most  cases  the  lighting  is  taken  off  the  power  transformers,  and  no 
additional  transformer  capacity  required.  In  some  cases  we  provide 
special  transformers  for  lighting  where  voltage  perhaps  is  off  the 
standard. 
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Secretary  Volkmann:  In  Toronto  we  have  three  different  types 
of  contracts:  A  residence  lighting  contract,  a  commercial  lighting 
contract,  and  a  power  contract,  all  carrying  different  rates.  All  resi- 
dence lighting  carries  two  rates — one  in  direct  current  district  and 
another  in  the  alternating  current  district.  The  commercial  lighting, 
that  is  store  lighting  and  general  commercial  lighting,  is  taken  care 
of  on  the  commercial  lighting  contract.  All  power  is  furnished  on 
the  power  contracts;  there  are  a  few  cases  in  which  a  certain  amount 
of  factory  lighting  is  taken  from  the  customer's  power  service,  in 
which  case  they  put  in  a  transformer  and  convert  from  550  volts  to  110 
volts  or  220  volts,  and  in  this  way  they  take  care  of  their  own  light- 
ing. 

Mr.  Davies:  Is  it  permissible  for  any  customer  to  put  a  trans- 
former in  and  take  his  lighting  at  power  rate? 

Mr.  Volkmann:     Yes,  it  is  permissible. 

Mr.  Gould:  In  our  case,  the  power  we  sell  direct,  or  retail  rather, 
is  not  very  great.  We  wholesale  the  most  of  it  to  the  Hydro-Electric 
Power  Commission,  using  graphic  recording  meters.  Where  we  light 
some  factories,  the  power  requirements  range  from  15  horsepower 
for  the  lowest  up  to  about  60  or  70  hp.  at  the  highest,  and  we 
charge  them  an  average  rate  of  so  much  per  horsepower  per  year 
on  the  rated  capacity  of  their  motors,  and  allow  them  to  light  their 
factories  from  the  power  circuit  at  the  same  rate. 

The  President:  Is  there  any  one  else  who  could  give  us  some- 
thing on  this?     It  is  practical. 

Mr.  Maclachlan:  There  is  one  point  that  was  not  touched  on: 
the  increase  in  the  cost  of  living — its  effect  on  the  rates.  The  Minister 
of  Labor,  on  May  12,  in  the  Senate,  advised  that  the  increase  in  the 
cost  of  living  from  1900  to  1914  had  been  35%.  I  have  just  com- 
pleted an  investigation  into  the  increased  cost  of  living  in  Ontario 
from  June,  1914,  to  April  of  1919.  It  is  78.2  per  cent,  or,  practically 
speaking,  80  per  cent.  That  is,  taking  the  calculation  from  1900  to 
date,  your  dollar  was  worth  2.43  in  1900,  or  your  dollar  in  1900  is 
worth  just  41  cents  now. 

Mr.  Dion:     You  do  not  mean  the  cost  of  higher  living? 

Mr.  Maclachlan:  No,  that  is  taking  it  on  a  mechanic's  type  of 
living.  The  cost  of  same  articles  of  food,  the  same  articles  of  clothing, 
rent,  and  sundries,  and  fuel,  comparative  figures  for  the  same  articles, 
the  increase  has  been  from  1900  to  date  143%. 

The  President:  I  wonder  if  Mr.  Gale  has  anything  to  say  on  this 
subject. 

Mr.  Gale:  I  might  ask  a  question.  Are  moving  picture  machines 
charged  for — whether  charged  on  power  rate  or  lighting  rate? 

Secretary  Volkmann:  In  Toronto  it  is  taken  care  of  on  the  com- 
mercial  lighting  rate. 

Mr.  McDunnough:  In  Quebec  we  usually  make  a  straight  rate 
of  5c  a  K.W.  hour,  as  compared  with  domestic  rate  of  714c. 
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Mr.  Davies:  A  man  that  puts  a  motor  generator  set  in;  we  give 
him  that  rate,  but  if  he  puts  it  in  straight  he  pays  the  ordinary 
lighting  rate. 

Mr.  Dion:     The  same  in  Ottawa. 

Mr.  Mclntyre:     That  is  exactly  the  same  practice. 

Mr.  Woodyatt:  That  is,  the  mere  intervention  of  a  motor-gener- 
ator set  changes  the  rate.     Why? 

Mr.  Dion:     Because  it  is  power  in  that  case. 

Mr.  Gould:  Something  was  said  about  water  heater.  There  is 
one  in  my  house.  I  have  an  electric  range,  with  water  attachment, 
also  a  water  coil  in  the  furnace,  and  between  the  whole  thing  we  man- 
age to  get  hot  water.  We  find  it  takes  an  hour  to  heat  15  gallons 
of  water  with  this  3,000  watt  heater  I  had  some  kind  of  an  argument 
with  engineering  gentlemen  at  this  convention  at  Ottawa  about  a  year 
ago  about  hot  water  heaters,  and  I  still  stick  to  what  I  said  then, 
that  a  hot  water  heater  for  the  ordinary  house  that  has  not  a  capacity 
of  at  least  3,000  watts  I  think  is  no  good.  We  could  not,  in  our 
house,  do  anything  much  with  anything  less,  and  we  can  heat  as  hot 
as  you  require  15  gallons  of  water  in  an  hour  with  a  3,000  watt  heater. 
We  buy  our  electricity  now  from  the  Hydro-Electric  System  locally. 
Our  cost  is  based  to  a  certain  extent  on  the  floor  area.  In  our  par- 
ticular case  the  floor  area,  I  think,  is  60  cents  a  month.  We  are 
charged  for  the  first  60  kw.h.  at  3%c  a  kilowatt  hour.  For  all  we 
use  in  excess  of  the  60  kw.h.  we  pay  one  and  three-quarter  cents 
a  kilowatt  hour.  Our  household  expenses  for  the  electricity  amounts 
to  $5  a  month  in  the  summer  and  about  $8  a  month  in  the  winter,  and 
we  could  not  get  along  with  the  hot  water  heater  if  it  did  not  have  a 
3,000  watt  capacity. 

Mr.  Turley:  I  had  given  to  me  about  two  weeks  ago  for  a  test 
an  instantaneous  electric  heater;  I  do  not  know  whether  anybody  has 
seen  them.  This  one  operates  on  220  volts,  and  I  just  forget  the 
figures  as  to  the  quantity  of  current  it  used,  but  I  think  it  was  TVz 
amperes,  and  you  could  run  hot  water  out  of  it  just  as  soon  as  you 
turned  your  tap  on;  it  ran  out  a  fairly  good  stream.  I  made  a  com- 
parative test  against  a  gas  heater  and  found  the  electric,  at  5c  per 
kw.h.  as  against  80c  a  thousand  for  gas,  that  the  electric  cost  was 
four  times  what  the  gas  was.  It  is  rather  an  interesting  piece  of 
apparatus.  I  think  some  agency  in  Toronto  has  it,  and  it  is  used  in 
New  York  quite  extensively.  Just  turn  a  tap  on  and  hot  water  runs 
out.     The  apparatus  is  about  4"  in  diameter  and  about  a  foot  high. 

The  President:     It  is  pretty  expensive. 

Mr.  McDunnough:  The  heater  referred  to  I  think  is  the'  Geyser 
water  heater.  I  think  you  are  out  on  your  capacity  of  that.  We  have 
one,  which  has  a  capacity  of  3  kw. 

Mr.  Turley:  All  I  remember  is  comparing  it  with  the  cost  of  a 
gas  water  heater;  figuring  the  electric  current  at  5  cents  and  gas  at 
80  cents  it  cost  four  times  what  the  gas  did. 
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Mr.  McDunnough:  This  heater  was  entirely  unsatisfactory.  You 
turned  the  tap  one  way,  and  it  ran  cold.  When  running  hot  it  would 
not  furnish  enough  hot  waterv  for  bath,  as  water  would  cool  in  bath 
before  bath  was  full. 

The  President:     It  would  be  very  expensive. 

Mr.  McDunnough:  No,  it  would  depend;  on  the  rates  we  sell  it 
in  Quebec  it  would  be. 

Secretary  Volkmann:  Mr.  Gould,  have  you  lagged  your  boiler 
with  a  heat  insulating  material  ? 

Mr.  Gould:  The  boiler  is  not  lagged,  neither  is  the  heater.  We 
are  going  to  have  them  lagged  to  see  if  it  makes  any  improvement. 

Secretary  Volkmann:  We  use  a  covering  on  boilers  of  about  an 
inch  of  hair  felt,  and  use  a  three  heat  heater,  500-1,000  and  2,000 
watts.  The  500  watt  connection  will  keep  the  tank  hot  and  supply 
sufficient  for  a  small  family.  If  you  have  exhausted  your  supply  and 
want  some  hot  water  in  a  hurry  you  can  get  it  by  switching  on  the 
higher  heats. 

Mr.  Gould:     That  is  a  good  plan. 

Mr.  Atchison:  On  the  question  of  lagging  for  tanks,  we  previously 
used  a  lagging  which  we  purchased  from  the  Canadian  H.  W.  Johns- 
Manville  Company  at  a  cost  of  about  $6.73  per  tank.  As  this  amount 
was  a  very  considerable  item  in  the  installation  of  a  water  heater  we 
decided  to  make  something  up  ourselves.  We  are  now  using  a  hair 
felt  insulator  with  a  canvas  cover,  which  costs  us  between  $1.75  and 
$2.00. 

The  President:  The  discussion  on  this  subject  has  been  exceed- 
ingly interesting.  It  is  quite  evident  to  me  that  Mr.  Davies  did  not 
indicate  to  us  at  all  fully  the  amount  of  labor  that  the  committee 
went  to  in  getting  this  information.  It  has  been  moved  and  seconded 
that  this  report  be  adopted.    Those  in  favor  say  "Aye."     (Carried.) 

The  next  order  upon  the  paper  is  Report  of  Committee  on  Com- 
mercial Light  and  Power  Sales,  and  we  shall  have  the  pleasure  of 
hearing  from  Mr.  Beaumont  now  for  himself  and  not  for  another. 

REPORT  OF  POWER  SALES  COMMITTEE. 
R.  J.  Beaumont,  Chairman. 

Mr.  President  and  Members  of  the  Canadian  Electrical  Association: 
Your  committee  are  this  year  presenting  their  report  with  but 
slight  modifications  in  the  general  form  as  presented  in  previous  years. 
A  brief  survey  of  the  field  is  dealt  with  in  the  first  part,  with  certain 
subjects  given  extra  attention  at  the  end  of  the  report. 

Lighting  Sales. 
Residents  and   Store   Lighting. — During  the  period  under  survey 
there  have  not  been  any  marked  developments   in  this  phase  of  the 
work.     The  absence  of  development  is  probably  due  to  the  pressure 
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of  war  work.  However,  one  particular  fixture  is  rapidly  gaining  a 
certain  amount  of  popularity,  and  is  a  form  of  semi-indirect  lighting 
which  is  particularly  interesting  in  that  it  allows  of  the  use  of  nitro- 
gen-filled lamps  for  domestic  lighting,  thus  making  it  of  great  interest 
to  central  station  companies  as  a  means  of  increasing  load. 

Industrial  Lighting. — Industrial  lighting  on  the  other  hand  shows 
considerable  development,  and  probably  for  the  same  reason,  pressure 
of  war  work  in  the  extensive  production  of  munitions.  In  certain 
places  in  England  and  the  United  States  it  has  been  found  that  sur- 
prising results  have  been  obtained  by  the  way  of  increased  produc- 
tion due  to  correct  and  improved  lighting. 

For  specific  details  as  to  the  actual  work  done  we  would  refer 
to  the  proceedings  of  the  Illuminating  Engineering  Society,  but  would 
here  emphasize  this  matter  as  being  of  the  greatest  value  to  lighting 
companies  as  a  direct  means  of  immediately  increasing  revenue. 

Outdoor  and  Street  Lighting. — Very  little  development  has  taken 
place  in  this  field  except  the  growth  of  the  use  of  ornamental  under- 
ground lighting  systems  fed  by  armoured  cables,  taking  advantage  of 
the  flexibility  afforded  by  the  incandescent  nitrogen- filled  lamps. 

The  question  of  rates  on  long  term  contracts  made  some  few  years 
ago  is  in  some  instances  seriously  affected  to-day  by  the  high  cost  of 
lamp  renewals,  so  much  so  that  it  would  appear  in  some  cases  that 
the  systems  can  barely  bring  in  a  return  sufficient  to  cover  a  small 
interest  on  the  money  invested,  and  some  central  stations  are  basing 
rates  with  lamp  renewals  as  a  definite  extra  variable. 

In  connection  with  daylight  saving,  one  of  the  most  interesting 
subjects  for  consideration  during  last  year,  it  may  be  said  that  to-day 
the  lighting  companies  are  in  a  position  of  knowing  the  worst  and  that 
daylight  saving  from  the  point  of  view  of  decrease  in  revenue  is, 
after  all,  not  a  very  serious  thing.  At  the  outside  the  effect  on  light- 
ing earnings  over  a  year  does  not  exceed  a  figure  of  5  ,  which  checks 
up  very  reasonably  with  the  estimated  reduction. 

Power  Sales. 

The  sale  of  power  during  the  period  of  consideration  was,  in  the 
early  part,  more  or  less  normal.  However,  there  was  not  any  very 
marked  increase  by  the  way  of  establishment  of  large  plants  such  as 
occurred  previous  to  that  time.  The  signing  of  the  armistice,  of 
course,  seriously  affected  the  sale  of  power  and  to  a  less  extent  the 
amount  of  power  used. 

With  regard  to  the  amount  of  power  used,  in  almost  every  case 
where  large  systems  are  concerned  it  was  found  that  the  decline  in  load 
did  not  at  all  assume  serious  proportions  previously  estimated,  and 
that  in  some  cases  where  a  wide  service  of  large  capacity  was  delivered 
the  amount  of  power  delivered  was  -practically  only  reduced  for  the 
period  between  the  signing  of  the  armistice  and  the  end  of  1918. 
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The  present  time  is  one  of  development,  stabilization  and  return 
to  pre-war  conditions.  Numerous  projects  covering  a  wide  variety 
of  productions  are  under  consideration,  and  from  the  power  sales 
point  of  view  there  is  considerable  work  to  be  done.  The  immediate 
future  holds  a  promise  for  the  sale  of  a  considerable  amount  of  power, 
possibly  in  smaller  blocks  than  during  the  war  period  but  covering 
a  much  wider  range  of  products. 

To  meet  this  coming  demand,  most  of  the  larger  power  companies 
in  Canada  are  either  constructing  plants  or  preparing  designs  ready 
to  construct  plants. 

The  use  of  the  electric  stove  is  more  than  ever  rapidly  increasing. 
The  designs  of  the  stove  offered  have  not  during  the  past  year,  to  any 
extent,  shown  any  extraordinary  radical  changes  or  new  develop- 
ments except  in  so  far  as  continuous  and  increased  efficient  service 
is  concerned,  such  as  is  effected  by  an  element  having  a  longer  life, 
and  slight  modifications  in  structural  design. 

The  question  of  the  fact  .of  an  electric  range  load  on  a  distribu- 
tion system  built  for  lighting  is  now  rapidly  becoming  known,  and  to 
the  minds  of  most  engineers  is  shown  by  careful  load  survey  to  be 
very  satisfactory  from  the  viewpoint  of  diversity. 

The  average  central  station  manager,  until  lately,  was  rather  in- 
clined to  view  the  electric  range  as  perhaps  a  good  thing  to  have  on 
the  system  in  small  quantities,  but  to  a  certain  extent  feared  what  the 
result  might  be  in  considering  that  apparently  a  large  range  load 
would  mean  a  tremendous  expenditure  in  lines  and  transformers. 

Practically,  however,  due  to  the  diversity,  the  rapid  installation  of 
the  electric  range  has  not  resulted  in  any  such  conditions  as  at  first 
thought.  The  diversity  has  been  found  to  lie  between  the  limits  of 
10  and  about  30  per  cent.,  and  for  the  average  system  having  over  100 
ranges  connected  the  diversity  factor  will  not  exceed  15  per  cent.  The 
average  demand  for  one  stove  does  not  often  exceed  forty  per  cent. 

It  is  the  opinion  of  this  committee  that  if  some  means  could  be 
found  whereby  the  cost  to  the  consumers  of  the  stove  could  be  con- 
siderably reduced,  it  would  considerably  increase  the  use  of  the 
electric  stove. 

Another  point  to  be  considered  is  that  the  range  demand  on  a 
system  seldom  overlaps  the  lighting  peak.  This  definite  knowledge 
regarding  the  diversity  factor  of  the  range  load  cannot  but  l'esult  in 
the  central  station  manager  pushing  the  installation  of  electric  ranges 
more  than  ever. 

The  question  of  the  cost  of  a  range  forms  an  interesting  study. 
There  is  no  doubt  there  exists  room  for  what  might  be  termed  the 
"Ford  of  the  Electric  Range  Business,"  and  if  a  range  could  be  sold  to 
the  central  station  to-day  at  about  $60.00,  it  would  add  a  great  stimu- 
lus to  its  use.  This  range  would  be  sold  to  people  of  very  moderate 
means,  such  as  mechanics,  factory  workers,  etc.  There,  of  course, 
exists  the  need  for  the  higher  price  ranges,  and  as  time  goes  on  we 
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find  that  amongst  discriminating  buyers  of  more  extensive  means  the 
higher  price  ranges  are  easily  sold  and  are  actually  in  great  demand. 

The  business  of  selling  electric  stoves  is  still,  to  a  certain  extent, 
clouded  by  the  fact  that  there  does  not  exist  on  the  market,  to  our 
knowledge,  a  water  heater  that  will  give  absolute  satisfaction.  The 
manufacturers  of  water  heaters  in  some  cases  seem  to  have  done 
everything  that  can  be  done  to  cover  the  situation,  but  there  are  so 
many  difficulties  to  be  overcome,  the  question  of  impure  water  being 
probably  the  most  serious,  and  a  trouble  that  we  can  hardly  lay  at 
the  door  of  the  manufacturers. 

However,  a  heater  has  been  designed  to  overcome  this,  known  as 
the  "Clampon"  heater,  in  which  the  element  is  fastened  dirctly  to 
the  outside  of  the  circular  hot  water  tank. 

Synchronous   Motors. 

Synchronous  motors  are  rapidly  coming  into  popular  use,  and 
in  the  opinion  of  this  committee,  rightly  so,  as  the  judicious  use  of 
this  type  of  motor  both  from  the  point  of  view  of  the  power  company 
and  the  consumer  is  a  step  in  the  right  direction. 

This  particular  type  of  motor  is,  of  course,  broadly,  only  prac- 
ticable in  the  larger  size  of  the  motors,  being  perhaps  more  compli- 
cated from  the  operating  point  of  view.  However,  their  usefulness  in 
this  sphere  of  the  work  fills  a  great  demand.  A  motor  of  medium 
size,  say  three  to  five  hundred  horsepower,  has  great  value  in  correc- 
tion of  power  factor  on  a  system  of  fair  size,  where  the  power  factor 
is  of  fairly  high  value,  say  about  eighty,  and  we  may,  by  this  use, 
easily  effect  an  improvement  of  at  least  ten  per  cent.,  thus  making 
existing  generating  or  transformer  equipment  of  greater  value  to 
the  power  company,  and  proving  likewise  beneficial  to  the  customer 
in  freeing  him  from  penalty  for  low  power  factor  under  the  penalty 
clause. 

The  practice  of  making  rebates  on  the  power  charge  by  giving 
a  bonus  or  arranging  a  sliding  scale  with  the  customer  is  sometimes 
resorted  to.  For  example,  a  range  of  from  eighty-five  to  ninety  per 
cent,  power  factor  may  be  taken,  below  which  figure  the  power  factor 
penalty  clause  operates,  and  above  the  higher  figure  the  customer 
commences  to  receive  rebate  on  his  power  charge. 

This  practice  is  hardly  to  be  commended,  as  in  the  average  case  of 
a  contract  of  this  nature  the  amounts  of  power  are  fairly  large  and 
the  customer  usually  has  miscellaneous  equipment  and  can,  in  some 
cases,  practically  run  his  plant  at  unity  power  factor,  a  condition 
not  often  considered  at  the  time  of  making  a  contract.  In  cases  where 
a  customer  has  to  run,  of  necessity,  in  certain  classes  of  manufacture, 
a  small  steam  plant,  it  can  be  readily  understood  what  possibilities 
such  a  bonusing  scheme  offers. 

The  object  of  the  penalty  clause  and  the  use  of  the  synchronous 
motor  is  to  bring  the  power  factor  as  near  unity  as  possible,  and  so 
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make  maximum  use  of  all  electrical  equipment,  but  it  is  not  primarily 
to  be  thought  as  a  method  of  giving  lower  power  factor  rates. 

While  talking  on  the  subject  of  synchronous  motors  we  recommend 
the  close  attention  of  manufacturers  to  this  subject,  with  the  idea  of 
standardizing  designs  and  reduction  of  cost. 

One  of  the  difficulties  met  with  at  the  present  time  in  connection 
with  the  propositions  where  a  fairly  large  amount  of  transmission 
line  work  is  involved,  the  present  high  cost  of  labor  and  materials 
make  the  resultant  rates  for  power  much  higher  than  previous  years, 
and  when  compared  by  prospective  users  with  rates  of  a  few  years 
ago,  do  not  appear  to  them  to  be  at  all  satisfactory.  Unfortunately 
at  the  present  time  there  do  not  appear  to  be  signs  of  any  great  relief 
from  this  situation. 

In  connection  with  transmission  of  large  amounts  of  power  over 
fair  distances  high  voltages  are  now  being  given  serious  attention  by 
engineers,  and  voltages  of  200  kilo-volts  and  more  seem  to  be  going 
well  within  the  range  of  construction  and  standardization.  The  same 
remark  may  be  said  of  turbine  and  power  generating  units. 

It  might  here  be  mentioned  that  1918  saw  the  completion  by  the 
Shawinigan  Water  &  Power  Company  of  the  longest  transmission 
span  yet  constructed,  this  being  some  5,000  feet  between  tower 
centers,  carrying  a  three  phase  circuit,  with  wires  in  a  horizontal  plane 
fifty  feet  apart. 

The  subject  of  arc  furnaces  does  not  present  any  great  advance 
from  that  indicated  in  our  report  made  last  year,  with  the  exception 
that  a  number  of  large  size  furnaces  used  in  the  manufacture  of 
carbide  and  ferro-silicon  are  continually  being  added.  The  arc  furnace 
field,  however,  has  recently  seen  the  partial  developmnt  of  a  three- 
phase  furnace  for  the  fixation  of  nitrogen,  which  promises  well  for 
the  future. 

Respectfully  submitted, 

R.  J.  BEAUMONT,  Chairman. 

Mr.  R.  J.  Beaumont:  I  might  here  explain  in  connection  with 
Mr.  Gould's  remark,  that  these  remarks  are  not  intended  to  cast  any 
reflection  on  the  effectiveness  of  the  water  heater.  There  is  no  doubt 
in  our  mind  that  the  electric  water  heater  is  feasible,  and  the  capacity 
of  a  water  heater  for  six  in  a  family  is  less  than  1,000  watts. 

I  move  the  adoption  of  the  report. 

Mr.  McDunnough:     I  second  that  motion. 

The  President:  Before  putting  the  motion  I  invite  discussion  on 
the  part  of  each  and  all  of  you.     I  should  like  to  hear  from  you. 

Mr.  Gould:  From  my  experience  with  electric  ranges  I  do  not  see 
why  central  stations,  that  have  not  done  so  before,  do  not  get  after 
that  line  of  business.  I  believe  that  is  a  good  line  of  business  for 
central  stations;  the  only  thing  that  militates  against  it  at  present 
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is  the  cost  of  installation  of  a  range  in  our  Province  of  Ontario,  where 
we  come  under  the  rules  of  the  Hydi-o-Electric  Power  Commission, 
which  are  very  drastic  and  must  be  observed.  The  cost  of  a  range,  as 
stated  in  the  paper,  runs  from  $65  up  as  high  as  $120,  but  the  cost 
of  the  installation  of  the  range  is  prohibitive  in  many  cases  to  the 
customer,  because  it  runs  into  a  good  deal  of  money,  from  $50  to  $70, 
but  after  it  is  installed  it  is  a  good  thing  for  the  central  station.  It 
eats  up  power  at  a  time  when  it  is  not  used  for  other  things,  except 
a  little  overloading  in  the  evening,  and  in  the  fall;  it  does  not  interfere 
with  other  business,  and  it  is  a  good  revenue  producer.  Especially  at 
the  present  time  when  the  cost  of  domestic  coal  has  risen  so  very  ma- 
terially, once  it  is  installed  it  is  a  matter  of  very  great  economy  for 
the  user.  From  my  experience  in  my  own  house  with  it,  I  can  recom- 
mend-electric  range  business  to  the  central  station  owner  as  a  good 
thing  for  his  business. 

The  President:  That  is  very  interesting  to  us  all,  and  I  would 
just  like,  in  that  connection,  to  know  how  the  actual  cost  of  running 
compares,  for  instance,  with  gas  stoves. 

Mr.  Gould:  I  have  never  had  any  experience  with  a  gas  stove, 
because  there  is  no  gas  manufactured  in  the  town  in  which  I  live. 

The  President:     Could  you  contrast  electrical  energy  with  coal? 

Mr.  Gould:  Yes,  the  coal  in  our  town  costs,  just  now,  $12.25  a 
ton.  From  my  experience  with  the  coal  range,  a  ton  of  coal  would 
do  our  kitchen  range  about  35  days,  the  cost  being  $12.25.  Our  cost  for 
the  operation  of  the  range,  to  do  all  our  cooking,  at  the  rates  at  which 
we  buy  electricity  locally  from  the  Hydro-Electric  Power  Commission, 
does  not  exceed  $5  a  month  in  the  summer,  and  about  $8  in  the 
winter.  This  includes  the  domestic  lighting;  it  is  very  much  cheaper 
than  coal. 

The  President:  Perhaps  Mr.  Dion  would  tell  us  something  as 
between  gas  and  electricity. 

Mr.  Pratt:  I  can  answer  your  question  exactly.  After  having 
my  electric  range  for  five  months  I  looked  up  my  gas  bills;  I  buy  uas 
at  45  cents  a  thousand  feet — natural  gas.  Our  electric  light  rate  is 
1.6c  a  kw.  hour  where  customer  guarantees  a  minimum  of  $2  per 
month,  and  I  find  that  the  first  five  months  my  range  was  in  use  the 
electric  bills  averaged  $1.70  per  month  more  than  they  did  before;  on 
comparing  my  gas  bills  I  found  that  the  gas  bills  were  $1.70  less 
per  month.  However,  I  would  like  to  say  that  during  that  five  months 
my  wife  was  doing  our  own  cooking,  and  in  making  comparisons  you 
have  to  consider  the  efficiency  factor  of  your  wife  and  the  deficiency 
factor  of  your  hired  help. 

The  President:  I  suppose  that  the  question  of  efficiency  would 
operate  whether  gas  or  electric  energy  was  used? 

Mr.  Pratt:  Not  to  the  same  extent.  I  find  that  our  electric  range 
services  are  very  much  in  excess  of  the  gas. 
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The  President:  Of  course  that  comparison  is  with  natural  gas. 
Perhaps  we  could  hear  a  comparison  from  where  gas  is  manufactured. 
Mr.  Dion,  are  you  at  liberty  to  give  us  that? 

Mr.  Dion:  I  have  no  definite  figures.  We  use  both  gas  and 
electric,  and  our  cooking  business  is  very  largely  gas.  Then  we  have 
a  sliding  rate  there,  so  that  it  is  very  difficult,  without  an  extensive 
inquiry,  to  determine  how  much  a  customer  is  really  paying  for  operat- 
ing his  gas  range.  We  have  not  a  large  number  of  electric  ranges. 
I  have  no  definite  figures  to  give. 

The  President:  I  must  confess  a  certain  amount  of  individual 
surprise  at  finding  myself  constantly  in  the  position,  when  people  ask 
me  how  the  situation  lies,  to  find  I  can  never  give  them  the  facts. 
Here  we  are  a  gathering  of  electrical  people,  and  I  am  not  yet  getting 
this  information.  Doubtless  we  shall  get  it.  Perhaps  we  have  been 
a  little  laggard  in  getting  the  exact  situation  with  reference  to  the 
difference  between  the  cost  of  gas  on  the  one  side,  and  electricity  on 
the  other,  in  cooking  or  heating. 

Mr.  Beaumont:  It  is  very  difficult  to  get  the  actual  comparison 
because  the  conditions  are  so  different  in  different  towns.  With  the 
present  cost  of  gas  and  electricity  in  Montreal  1  would  say  that  the 
electrical  cooking  is  about  250  per  cent,  more  expensive  than  gas. 
But  then  if  you  go  and  take  Three  Rivers  or  Quebec,  on  our  system, 
and  compare,  for  example,  the  Montreal  gas  rate  with  the  Three 
Rivers  or  Quebec  electric  rate  and  you  derive  a  cost,  I  should  imagine, 
which  would  make  electric  cooking  possibly  25  more  than  gas,  that 
is  with  Montreal  rates  for  gas.  Electric  cooking  for  a  family  of  six 
in  Montreal  would  be  about  $3.00  for  gas,  and  $4.00  for  electricity 
in  Three  Rivers  or  Quebec. 

Mr.  McDunnough:  In  Quebec  a  number  of  our  customers  state 
that  electric  cooking  is  cheaper  than  with  gas.  The  price  of  gas  in 
Quebec  is  $1.20;  we  have  two  different  rates  for  electricity.  We  have 
one  straight  rate  of  2%c  kw.  hour,  and  another  rate  60%  per  month 
fixed  charge  for  top  burner  plus  one  cent  per  kw.  hour;  we  have 
very  few  complaints  of  high  bills  from  our  customers.  In  practically 
every  case  the  electric  range  was  put  in  and  gas  range  was  taken  out. 

Mr.  Turley:  I  believe  a  lot  of  the  trouble  in  connection  with 
electric  ranges  would  be  eliminated  if  a  policy  something  similar  to 
that  which  was  carried  out  some  years  ago  by  gas  concerns  in  educat- 
ing their  customers  how  to  use  gas  stoves  was  adopted.  I  understand 
from  agents  who  sell  electric  stoves  that  the  great  fault  with  all 
the  people  who  use  them  is  that  they  have  been  accustomed  to  using 
gas  stoves,  and  they  start  to  use  electric  stoves  in  the  same  way. 
Electric  stoves  are  very  much  better  insulated.  Take  a  gas  stove  and 
turn  on  your  gas  and  there  is  a  tremendous  loss  of  heat.  Electric 
stoves  are  now  being  constructed  more  on  the  principle  of  the  tireless 
cooker,  and  keep  their  heat  in.  I  understand  the  Westinghouse  people 
are  now  getting  out  an  electric  cooker  which  has  a  clock  on  it  and 
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thermostat  which  shuts  off  your  current  when  it  gets  up  to  proper 
cooking  temperature  for  any  class  of  material  you  are  trying  to  cook. 
If  that  is  cai-ried  out  I  imagine  gas  will  have  a  stronger  competitor 
in  electricity.  In  the  case  of  gas  stoves,  I  have  run  tests  with  a  gas 
stove  in  cooking,  and  I  have  found  over  50  of  your  heat  is  wasted 
in  radiation.  Now,  that  is  due  to  the  fact  that  they  do  not  put  in 
heavy  enough  insulation  in  constructing  gas  stoves,  whereas  in  electric 
stoves  they  are  doing  so.  Fifty  per  cent,  of  the  total  heat  in  the  gas 
is  lost  in  radiation,  and  does  not  go  into  the  cooking. 

Secretary  Volkmann:     Is  it  as  low  as  that? 

Mr.  Turley:    Yes. 

Secretary  Volkmann:  I  thought  if  75  of  the  heat  was  lost  it 
would  be  nearer  right. 

Mr.  Turley:  That  probably  would  apply  to  top  heater,  but  the 
test  we  ran  was  only  on  oven.  We  put  the  stove  in  enclosed  space  and 
measured  all  heat  that  was  radiated  in  that  closed  space. 

The  President:  Do  you  happen  to  know  if  those  controlling  ar- 
rangements are  effective  at  all  ? 

Mr.  Turley:     I  could  not  say. 

Mr.  Davies:  The  effect  of  the  price  charged  for  electric  cooking  is 
about  the  same  as  the  price  charged  for  electric  light.  It  really  does 
not  matter,  within  reason,  how  much  you  charge,  the  bill  is  about  the 
same.  You  know  electric  light  has  been  reduced  from  10  to  5  cents, 
but  the  average  bill  remains  the  same.  The  customer  uses  more.  A 
customer  figures  he  can  pay  a  certain  amount  for  electric  cooking, 
and  if  his  bill  runs  above  that  he  gets  after  the  person  who  does  the 
cooking.  Generally  speaking,  our  company  have  a  rate  of  3c  per  kw. 
hour.  We  serve  families  not  very  well  to  do,  but  these  families  can 
get  away  with  bills  of  about  $40  per  annum  for  the  average  family, 
and  they  are  quite  happy  and  satisfied  at  the  price.  I  have  a  gas 
stove  in  Montreal,  and  my  outlay  for  gas  is  considerably  over  $40. 
I  am  sure  if  I  had  an  electric  range  I  would  get  away  with  the  same 
total. 

In  regard  to  Mr.  Beaumont's  point  he  brought  up  in  regard  to 
diversity  on  stoves,  that  point  was  brought  up  in  connection  with  the 
capacity  of  meter  to  put  on  the  stove,  and  we  found  that  a  20  ampere 
meter  covering  a  60  ampere  range  is  quite  sufficient.  We  do  not  have 
any  trouble  with  20  ampere  meter  at  all  on  that  size  range,  and  figur- 
ing on  20  per  cent,  diversity  for  stoves  is  certainly  O.K.  Central  sta- 
tions need  not  be  afraid  of  adding  on  electrical  stoves  to  their  lines. 

Mr.  Anderson:  In  connection  with  the  diversity  on  stoves,  I  do 
not  think,  as  Mr.  Davies  says  there,  we  do  not  need  to  be  afraid  to  put 
it  on.  I  lately  tested  a  transformer  on  which  we  had  about  17  or  19 
stoves,  and  then  put  on  recording  ammeter  on  each  side  of  the  trans- 
former. The  load  did  not  go  above  30  amperes  on  either  side,  with  the 
69  kw.  connected  load. 
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Mr.  Atchison:  I  wonder  if  somebody  would  give  some  information 
as  to  how  they  connect  circulation  water  heaters  to  the  tank.  That 
is,  what  is  the  best  method,  whether  at  the  top  or  center  of  the  tank,  or 
or  how? 

Mr.  Gould:  The  heater  in  my  house  was  connected  at  the  bottom 
of  the  tank,  the  pipe  from  the  heater  running  to.  the  top  of  the  tank. 
The  hot  water  goes  in  at  the  top.  If  you  do  not  get  the  water  heated 
at  the  top  you  would  have  to  heat  the  whole  thing  before  you  could 
get  anything  hot. 

The  President:     You  have  not  come  to  a  conclusion  yourself? 

Mr.  Atchison:  Yes,  practically  so.  We  have  favored  the  top 
connection,  but  some  people  seem  to  be  of  the  opinion  that  the  center 
connection  would  be  the  better. 

On  the  cost  of  range  installation,  we  have  made  quite  a  study, 
and  we  very  seldom  exceed  $25.00.  We  try  to  have  the  range  located 
as  close  to  the  service  entrance  as  possible,  which  cuts  down  the 
amount  of  wire  and  pipe  required.  We  use  No.  6  duplex  wire  and  %" 
pipe  on  a  number  of  installations,  and  this  cuts  down  the  cost  quite 
a  lot. 

Mr.  Gould:     Where  is  this? 

Mr.  Atchison:     In  Quebec. 

Mr.  Gould:  You  should  live  in  Ontario  to  get  experience.  I  do 
not  see  how  you  could  make  that  installation  so  cheaply  even  in 
Quebec.  Take  the  box,  I  think  the  wholesale  cost  of  it  is  about  $11.50. 
We  sell  it  to  the  customer  for  $15.  The  box  and  the  cable  and  the 
conduit  which  have  to  be  installed  to  comply  with  the  rules  in  our 
Province  will  amount  to  more  than  you  get  for  the  whole  of  your  in- 
stallation in  Quebec  Province.  I  do  not  see  how  you  can  keep  the 
cost  of  it  down  to  $22,  because  the  cost  of  the  material  would  be  more 
than  $22  alone,  irrespective  of  the  labor. 

Mr.  Woodyatt:     We  do  not  have  any  box. 

Mr.  Mclntyre:  Wiring  contractors  in  Hull  gave  a  flat  rate  for 
wiring  electric  ranges  of  $7.00  complete,  but  I  understand  from  Mr. 
Gale  that  he  has  known  of  some  cases  where  they  have  charged  as 
low  as  $2.00  for  such  installations. 

Mr.  Gould:  All  they  need  is  a  little  rubber  covered  wire,  about 
four  feet  on  each  leg. 

The  President:  I  have  a  sort  of  impression  that  some  day,  if 
not  in  the  Province  of  Ontario,  Mr.  Gould  will  find  water  heated  by 
electric  energy. 

Mr.  Woodyatt:  Speaking  about  the  comparative  cost,  I  think  we 
are  a  little  bit  slow  in  not  getting  out  exact  figures  of  costs.  The 
cost  of  electric  cooking  is  one  of  the  most  consistent  things  I  have 
ever  run  across,  averaging  about  one  kw.  per  person  per  day  in  a 
family.  Of  course,  there  are  a  lot  of  figures  of  costs  that  jump  around 
a  good  deal,  but  this  is  a  remarkably  consistent  figure  and  stands 
up  very  well.     If  we  can  get  a  figure  as  to  the  number  of  cubic  feet 
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of  gas  used  per  person  per  day  in  a  family  we  could  arrive  at  some 
kind  of  figure  there.     That  is  not   the  big  point.      One  of  tin-  bi| 
things  that  is  going  to  send  electric  cooking  ahead  is  the  absence  of 
smell,    and    another   the    convenience,    and    that    is    very    pronounced. 
People  that  have  changed  around  would  not  think  of  changing  back. 

Another  point  that  does  not  seem  to  be  touched  on — I  am  not  so 
sure  of  the  figures,  but  they  run  something  like  this:  I  understand 
that  a  10  lb.  roast  of  beef  cooked  in  a  gas  even  comes  out  weighing 
about  7  lbs.,  and  the  same  roast  in  an  electric  oven  comes  out  weighing 
9  lbs.,  the  2  lbs.  difference  being  the  juices  of  the  meat,  which  contain 
the  real  good.     The  rest  of  the  stuff  is  fibre. 

The  President:     Is  there  much  experimentation  on  that? 

Mr.  Woody att:  I  understand  there  is.  There  is  another  point 
Mr.  Davies  brought  out  that  is  very  interesting,  about  the  cost  of  the 
cooking  being  more  or  less  a  fixed  thing.  I  have  a  very  good  example 
of  that  in  my  own  house  in  Westmount.  I  was  the  first  electric  cook- 
ing customer  there.  They  experimented  by  giving  me  a  rate  of  3c, 
and  our  bill  worked  up  pretty  well  on  that;  about  1  kw.h.  per  day 
per  person.  After  that  they  made  a  couple  of  cuts,  and  finally  got  it 
down  to  1%  cents  per  kw.h..  which  is  not  all  cut,  however,  because 
it  is  a  municipal  plant,  and  we  pay  $2.50  a  head  for  street  lighting, 
which  makes  up  for  that,  but  our  bill  for  electric  cooking  is  now  about 
2  kw.h.  per  day  per  person.  The  simple  reason  being  that  at  the 
3c  rate  there  was  some  care  taken,  and  the  average  bill  would  be 
about  so  much,  and  when  the  rate  was  cut  in  two,  well,  nobody  paid 
any  attention,  they  could  use  it  as  they  pleased  and  the  bill  is  about 
the  same  as  it  was  before. 

The  President:  Does  it  give  you  great  satisfaction  in  point  of 
ease  and  that  sort  of  thing. 

Mr.  Woody  att:  Yes.  There  is  another  point.  On  the  water 
heater,  I  am  in  disagreement,  not  only  with  Mr.  Gould,  but  some  of 
the  rest.  I  have  a  water  heater  I  bought  in  1910,  which  is  run  on  500 
watts.  The  boiler  is  lagged;  there  are  four  people  in  the  house,  and 
we  have  all  the  hot  water  we  want;  in  fact,  many  times  the  water  is 
too  hot  to  use.  There  seems  to  be  a  doubt  whether  my  heater  is 
properly  rated  or  not,  and  it  is  going  to  be  tested  out. 

Mr.  Gould:     Better  have  it  tested. 

Mr.  Woodyatt:  In  connection  witli  the  water  heating,  I  think 
Mr.  Gould,  and  perhaps  some  of  the  others  were  arguing  at  cross 
purposes.  He  spoke  about  having  to  heat  the  top  of  the  tank  in 
order  to  gel  hot  water.  All  our  water  heating  is  done  on  flat  rates, 
and  water  heaters  on  all  the  time,  so  that  it  does  not  make  much 
difference  about  that,  hot  water  is  always  at  the  top.  ami  I  believe  that 
the  policy  for  central  stations  should  be  to  discourage  anything  like 
instantaneous  water  heating,  not  only  on  account  <>f  the  fart  that  it 
is  not  satisfactory,  hecause  it  is  not  as  quick  a-  the  gas.  hut  be 
it  puts  a  very  large  demand  on  central  stations  for  a  relatively  small 
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revenue.  Whereas  with  the  flat  rate,  the  ordinary  family  can  certainly 
do  all  their  heating  with  1,000  watts,  and  we  get  a  revenue  of  $4  a 
month  for  that.  That  is  used  in  connection  with  double  throw  switch 
on  the  range. 

The  President:  Mr.  Dusenberry,  we  are  having  a  discussion  on  the 
relative  merits  of  gas  and  electric  stoves  for  cooking.  Perhaps  you 
can  give  us  something  of  interest  on  that. 

Mr.  Dusenberry:  I  do  not  think  I  can  give  any  particular  in- 
formation on  the  relative  merits  of  gas  and  electric  stoves.  I  think 
pretty  nearly  everybody  is  acquainted  with  the  merits  of  the  electric 
stove.  I  know  very  little  about  the  merits  of  the  gas  stove,  as  my 
specialty  has  been  electric  stoves.  I  am  an  absolute  believer  in 
electric  stoves. 

The  President:     You  might  give  us  the  basis  of  your  faith. 

Mr.  Dusenberry:  I  think  it  is  on  pretty  well  founded  facts 
amongst  electrical  men,  the  basis  of  the  faith  of  electric  stoves.  The 
principal  thing  is  what  an  electric  stove  will  do.  It  is  electric  cook- 
ing rather  than  the  electric  stove  itself  that  we  are  selling  these 
days.  This  involves  many  things.  The  first  thing  is  that  it  is  more 
economical  in  the  food  saved  than  the  gas  stove,  due  to  the  insulated 
oven  and  lack  of  current  of  air  passing  through  it.     It  is  cleaner— 

The  President:     That  percentage  of  saving  is  quite  high? 

Mr.  Dusenberry:  Well,  it  varies  anywhere  from  10  to  15  per 
cent.  I  have  seen  it  claimed  as  high  as  30  per  cent.  I  think  about 
10  per  cent,  is  about  a  pretty  good  average  to  go  on.  The  cleanliness 
of  electric  ranges,  of  course,  is  quite  obvious. 

Another  advantage  certainly  is  that  the  heat  is  so  well  controlled 
in  the  electric  stove  that  you  can  cook  to  greater  advantage  in  them 
than  you  can  by  any  other  method.  I  believe  that  the  time  is  com- 
ing when  the  electric  stove  will  contain  automatic  apparatus  whereby 
the  oven  cannot  be  superheated. 

The  President:     We  have  heard  of  some  already  in  existence. 

Mr.  Dusenberry:  I  believe  the  Westinghouse  Company  have  an 
apparatus  of  that  sort,  but  I  think  that  it  will  be  still  further  developed. 
Of  course,  they  were  the  pioneers  in  this  automatic  control,  and  that 
will  enable  you  to  do  slower  and  more  scientific  cooking  than  is  being 
done  at  the  present  time.  Cooking  at  high  temperatures  in  some 
instances  has  a  tendency  to  injure  food.  Much  better  results  are 
obtained  by  low  temperatures  and  a  long  time  interval,  which  is 
perfectly  possible  with  an  electric  range,  and  with  coal  range  especi- 
ally it  is  impossible.  With  the  coal  ranges  they  have  to  regulate 
their  heat  and  to  cook  when  the  fire  is  ready. 

The  cost  of  operation  is  a  hard  thing  to  determine,  but  from  what 
we  have  seen  of  the  rates  that  are  being  quoted  by  the  central  stations 
in  the  Province  of  Ontario  and  some  parts  of  Quebec,  the  cost  of  the 
operation  of  electric  ranges  to-day  is  slightly  lower  than  that  of  the 
cost  of  gas.     This  difference  in  cost  is  very  hard  to  determine,  be- 
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cause  we  electrical  people  have  not  very  much  data  on  gas  cooking, 
and  I  do  not  know  that  the  gas  companies  have  really  put  out  any- 
thing of  that  sort  that  we  could  make  comparisons  with. 

Pretty  nearly  everybody  here  is  very  familiar  with  the  electric 
range,  and  I  do  not  think  there  is  any  particular  thing  that  I  can  add, 
except  that  electric  ranges  are  being  improved  from  day  to  day.  The 
principal  part  of  an  electric  range,  of  course,  is  the  resistor,  or  the 
element.  In  a  way,  we  are  all  more  or  less  dependent  on  this  wire, 
a  nickel  chromium  alloy.  This  is  only  one  resistor  to  use.  The  wire 
manufacturers  are  improving  their  product  all  the  time,  and  I  think 
this  improvement  in  the  resistor  wire  will  give  increased  durability  of 
electrical  elements  that  go  into  the  range. 

The  mechanical  improvement  of  the  ovens  is  going  on  steadily, 
and  although  the  electric  range  is  not  as  fast  on  the  top  elements  as 
gas  stoves  are,  this  difference  in  speed  is  so  slight  that  anybody  in 
using  an  electric  range,  by  anticipating  five  minutes  what  they  want 
to  do,  can  easily  counteract  any  alleged  swiftness  of  gas.  Of  course, 
many  people  are  used  to  gas  cooking,  they  turn  the  gas  range  on 
and  it  is  heated  immediately,  but  the  electric  range  requires  a  few 
minutes  to  heat  up. 

The  President:  Theie  is  one  disadvantage  I  would  like  to  men- 
tion, and  that  is  the  possibility,  or  the  likelihood,  of  failure  in  the 
supply  of  electricity. 

Mr.  Dusenberry:  I  can  only  speak  personally  on  that  matter. 
I  have  had  an  electric  range  in  my  house  for  four  years,  and  my 
current  is  supplied  by  the  Toronto  Electric  Light  Company;  during 
that  four  years  we  have  never  missed  a  meal  by  the  failure  of  the 
current,  and  I  think  that  is  about  the  same  experience  that  everybody 
else  around  our  district  has  had. 

The  President:  What  occurs  to  me  is,  if  you  removed  that  objec- 
tion there  must  be  a  vast  field  in  big  apartment  houses  which  now 
have  gas  stoves  throughout. 

Mr.  Dusenberry:  There  are  a  great  many  apartment  houses  be- 
ing equipped  with  electric  ranges  and  water  heaters.  We  have  some 
equipment  in  the  western  United  States  of  apartments;  we  have  one 
apartment  I  have  in  mind  now  that  has  85  electric  ranges  in  it. 
That  is  in  Los  Angeles.  There  are  apartments  in  St.  Louis 
— I  think  there  is  an  apartment  block  there  that  has  some- 
thing like  124  electric  ranges  installed.  For  years  we  have  had  small 
apartments  equipped  in  Winnipeg  and  Port  Arthur,  which  have  from 
8  to  15  stoves  in  them.  In  new  apartments  going  up  in  the  States 
there  have  been  many  equipped  for  electric  cooking.  There  has  been 
great  interest  by  the  electric  light  companies  concerned  in  studying 
the  question  of  diversity  in  these  electric  range  installations,  and 
the  results  are  very  interesting.  In  apartments  you  get  people  of 
practically  the  same  income,  the  same  mode  of  living,  so  it  is  a  very 
interesting  place  to  study  the  load  characteristics  of  electric  ranges. 
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I  have  some  curves  showing  an  apartment  house  in  Salt  Lake  City 
where  the  diversity  of  20  families  is  something  like  11  to  1. 

One  of  the  problems  in  connection  with  the  sale  of  electric  ranges 
has  been  the  water  heating.  This  has  been  given  great  attention  dur- 
ing the  last  year  amongst  the  electric  light  companies  and  the  manu- 
facturers; it  has  been  one  of  the  most  difficult  problems  in  electric 
cooking  or  heating.  All  kinds  of  devices  have  been  made,  to  do  this 
work  efficiently.  We  have  decided  that  the  thermal  storage  system  is 
the  best  system  so  far  devised.  Of  course,  a  water  heater  can  be 
made  to  give  you  instantaneous  heating,  if  the  central  station  will 
stand  for  an  intermittent  load  that  will  go  on  and  off.  It  would  not 
be  a  profitable  load.  The  manufacturers  have  paid  more  attention  to 
the  storage  system  than  they  have  to  the  system  of  giving  an  immedi- 
ate service.  There  are  three  or  four  types  of  heaters  that  have  been 
designed,  the  principal  one  is  the  outside  circulation  type  heater.  The 
advantage  of  this  style  heater  is  that  by  connecting  the  heater  to 
the  tank  the  water  can  be  drawn  from  the  top  of  the  tank  before 
the  whole  tank  has  heated  up.  Another  design  of  the  same  style  is 
the  interior  circulation  system.  The  interior  circulation  system  is 
very  similar  to  the  outside  circulation  system,  with  the  exception  that 
a  special  tank  is  used  and  the  heater  is  inserted  into  the  tank  from 
the  bottom,  around  the  heater  is  another  enclosed  pipe  that  protects 
the  water  heater  from  the  cold  water  at  the  bottom  of  the  tank,  and 
the  water  circulates  through  this  enclosing  pipe  up  to  the  top  of  the 
tank.  This  involves  the  use  of  a  special  tank,  and  is  very  convenient 
in  the  case  of  new  buildings.  The  tank  does  not  cost  very  much  more 
than  the  ordinary  tanks.  Then  there  is  the  immersion  heater  where- 
by it  is  necessary  to  heat  the  water  of  the  whole  tank  before  you  get 
the  full  degree  of  benefit  from  the  heater.  There  has  been  lately 
designed  another  type,  which  is  known  as  the  "Clamp  on"  type.  This 
is  a  heater  that  is  built  to  wrap  around  the  tank  and  thereby  avoid 
the  use  of  pipes  and  the  employment  of  a  plumber.  It  is  a  great  sav- 
ing in  installation.  It  has  been  very  successful  in  its  operation. 
These  heaters  are  new  in  Canada,  but  they  have  been  tried  out  for  a 
long  time  in  the  States,  but  they  are  now  coming  on  the  market  here. 
They  are  made  of  what  is  known  as  sheathed  wire.  That  is  a  wire 
that  has  the  resistor  put  inside  of  an  iron  tube.  And  the  iron  tube 
you  insulate  from  the  resistor  wire  by  an  insulating  powder  that  is 
packed  between  the  sheath  and  the  resistor  so  that  it  insulates  the 
wire  entirely  from  the  sheathing,  and  then  this  sheathing  is  clamped 
right  around  the  outside  of  the  tank.  This  class  of  heater  is  specially 
adaptable  to  places  where  they  have  trouble  with  the  precipitation  of 
salts  on  the  hot  surfaces  of  the  heater,  and  thoroughly  avoids  this 
trouble.  It  also  can  be  clamped  on  any  tank  and  can  be  properly 
insulated  from  the  outside,  by  simply  putting  a  certain  amount  of 
asbestos  felt  and  then  putting  on  the  ordinary  hair  felt.  This  is  a 
great  improvement.     All  the  heaters  we  now  build  can  be  provided 
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with  automatic  control.  The  automatic  control  governs  the  tempera- 
ture of  the  water  in  the  tank  at  about  180  degrees;  above  this  heat 
the  current  is  cut  off.  This  has  been  worked  out  into  a  thoroughly 
practical  device. 

Mr.  Haskell:  I  noticed  there  was  one  point  that  has  not  been 
mentioned.  Mention  was  made  that  the  high  price  of  ranges  is  keep- 
ing the  public  from  installing  them.  Our  merchandising  department, 
headed  by  Mr.  Atchison,  has  been  very  successful  in  using  a  two  plate 
cooker,  which  is  rather  a  cheap  proposition,  with  a  little  portable  oven 
to  be  used  on  top,  as  an  entering  wedge.  When  once  these  are  installed 
and  used,  the  lady  of  the  house  will  not  go  back  to  any  other  method 
of  cooking,  and  she  will,  some  way,  persuade  her  husband  to  put  in  a 
larger  range  when  she  has  demonstrated  to  him  that  she  cannot  do 
the  necessary  cooking  on  the  small  two  plate  cooker.  I  do  not  mean 
to  give  any  intimation  to  the  manufacturers  that  theii  work  is  over. 
It  is  up  to  them  to  reduce  the  cost  of  the  ranges,  but  in  the  meantime 
installations  can  be  made  with  the  two  plate  cooker. 

Mr.  Beaumont :  I  would  like  to  say  here  in  connection  with  our 
report,  when  we  talk  about  the  question  of  price  of  ranges,  we  are 
not  objecting  so  much  to  the  price  of  the  range,  because  there  is  a 
big  demand  for  the  ranges  as  they  are  at  present.  We  can  sell  con- 
veniently the  highest  priced  range. 

The  President:     You  would  want  a  simplified  one? 

Mr.  Beaumont:  Yes,  so  that  we  can  get  into  the  field  that  Mr. 
Haskell  has  talked  of.  Of  course,  you  can  get  around  that  by  extend- 
ing the  time  of  payments.  In  Three  Rivers  we  installed  over  32 
electric  ranges  last  month. 

The  President:  I  might  say,  gentlemen,  that  it  has  been  a  great 
surprise  to  me  up  to  date  that  there  has  not  been  a  greater  adoption 
of  the  electric  stove. 

Anything  further  to  be  said  by  anyone  on  the  subject? 

Mr.  Turley:  One  thing  I  would  mention  in  connection  with  the 
Westinghouse  range  which  they  advertise.  They  say  it  will  be  pos- 
sible, when  they  get  this  out,  for  the  housewife  to  prepare  breakfast 
the  night  before  and  set  an  alarm  clock  at  the  time  breakfast  is  to  be 
had  and  it  will  be  cooked  when  required. 

The  President:  Any  further  discussion  on  this  paper?  If  there  is 
not  I  will  put  it  to  the  meeting.  It  has  been  moved  and  seconded  that 
the  report  be  adopted.     (Carried.) 

The  Secretary-Treasurer  has  one  or  two  things  which  he  wishes 
to  say  to  the  convention,  which  I  think,  on  reflection,  he  will  say  to- 
morrow rather  than  this  afternoon. 

There  are  one  or  two  things  I  just  want  to  say;  they  will  only 
take  a  moment,  but  I  think  I  should  perhaps  mention  them.  The 
minutes  of  the  last  meeting,  that  is,  the  last  open  meeting  of  the 
Association,  and  not  of  the  Executive — I  have  not  got  them  here 
written   out   to   submit   to    you,   but,    with    your    permission,    we   will 
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enter  upon  the  minutes  of  this  present  meeting,  that  those  minutes, 
that  is  to  say,  the  minutes  of  last  year,  have  been  confirmed  and 
adopted.     If  that  is  your  wish,  will  you  kindly  say  "Aye."     (Carried.) 

Now,  with  regard  to  the  papers.  To-morrow,  you  will  see,  we  meet 
at  10.30,  and  we  are  to  have  two  exceedingly  interesting  papers,  one 
written  by  Mr.  Clark — although  I  am  afraid  you  will  not  have  the 
pleasure  of  hearing  him  read  it— and  another  by  Mr.  Fredericks,  who 
is  going  to  give  us  a  paper  on  the  subject,  "Service  at  Cost."  I  would 
therefore  urge  all  who  are  here  this  afternoon  to  be  on  hand  to-morrow 
morning.     The  meeting  commences  at  10.30. 

As  to  the  dinner;  may  I  express  the  hope  that  all  who  can  pos- 
sibly be.  there  will  be  there.  Our  pleasure  will  not  be  marred  by  any 
great  volume  of  speaking,  or  anything  of  that  sort,  so  that  it  will  be 
just  a  matter  of  eating  and  drinking  and  being  merry  together. 

The  meeting  is  now  adjourned. 


Saturday,  June  28,  1919. 

On  resuming  at  10.30  a.m. 

The  President:  /There  are  one  or  two  things  I  want  to  mention 
in  advance  of  the  items  on  the  programme  as  you  have  it  before  you. 

I  want  to  direct  your  attention  first  of  all  to  Article  18,  which 
provides  at  the  Annual  Convention  the  members  shall  decide  what 
special  committees,  if  any,  shall  be  appointed  for  the  ensuing  term. 
I  do  not  mean  to  say  they  decide  on  the  personnel  of  the  various  com- 
mittees. The  convention  itself  is  not  concerned  with  that.  All  we 
decide  is  what  special  committees  shall  be  appointed  and,  if  it  is 
agreeable  to  you,  it  seems  to  me  you  might  decide  on  having  these 
special  committees  which  we  had  last  year,  and  had  before  that  period 
also,  unless  there  is  some  additional  one  that  any  member  would  care 
to  suggest.  Apparently  we  are  in  agreement  as  to  that,  but  if  by 
chance  it  occurs  to  anybody — 

Mr.  Davies:  Do  you  want  a  suggestion  as  to  committees  now? 
•  The  President:     Not  as  to  personnel. 

Mr.  Davies:     As  to  committee? 

The  President:  Yes,  if  anybody  wants  to  suggest  any  other 
committee. 

Mr.  Davies:  I  would  like  to  suggest  that  we  get  back  on  to  the 
commercial  and  accounting  end  again.  This  part  of  our  activities  has 
been  neglected  for  a  couple  of  years,  and  there  are  a  lot  of  our  fellow 
members,  members  of  the  companies,  who  could  be  brought  into  closer 
touch  with  the  Association  by  opening  this  branch  again.  A  com- 
mercial committee  that  would  clear  up  points  on  meter  reading  and 
accounting  generally. 

The  President:      Would  you  kindly  move  that? 

Mr.  Davies:     Yes,  I  would  be  glad  to. 


Lateral   Discussion  i  [3 

The  President:  We  can  name  the  members  afterwards.  Do  you 
move  that  such  a  committee  be  amongst  the  special  committees? 

Mr.  Davies:     Yes. 

Mr.  McDunnough:     I  would  second  that.     (Carried.) 

The  President:  Then  there  is  another  matter  I  wish  to  mention; 
that  is,  by  Article  14  it  is  provided  that  at  the  convention  the  Associa- 
tion, sitting  as  a  whole,  shall,  by  vote  taken  by  ballot,  select  the 
place  of  the  next  annual  convention,  or  by  motion  refer  it  to  the 
decision  of  the  Managing  Committee.  If  agreeable  to  you,  I  would 
suggest  that  we  adopt  the  latter  alternative  of  those  two,  that  is, 
that  the  matter  be  left  in  the  hands  of  the  Managing  Committee  to 
select  the  place.  There  are  very  good  reasons  for  doing  that  (there 
may  be  some  arguments  the  other  way)  during  the  year  particular 
reasons  may  indicate  the  selection  of  some  one  place  rather  than 
another,  and  so  far  as  the  point  of  time  also  is  concerned,  I  think  there 
is  advantage  in  adopting  the  latter  course.  Of  course  a  debate  upon 
the  subject  of  where  to  hold  meeting  is  likely  to  take  some  time,  but, 
if  there  is  a  serious  feeling  that  it  should  be  done,  we  shall  have  to  do 
it.  My  suggestion,  however,  is  that  we  adopt  this  alternative,  that 
by  motion  we  refer  this  decision  to  the  Managing  Committee.  As  you 
know,  the  Managing  Committee  will  take  pains  to  get  the  views  of 
the  members  by  correspondence. 

Mr.  Haskell:     I  take  pleasure  in  moving  that. 

Mr.  Schwegler:     I  second  that.     (Carried.) 

Mr.  McDunnough:  Is  this  the  time  to  bring  up  matter  of  Meter 
Committee  along  the  lines  that  were  suggested  yesterday — that  is, 
sort  of  a  meter  clearing  house,  or  is  that  a  matter  to  be  left  to  the 
regular  standing  Meter  Committee  to  organize,  because  I  think  that 
suggestion  in  that  paper  was  very,  very  good  and  should  be  carried 
out. 

The  President:  I  think  so  as  to  make  it  beyond  question  you 
had  better  make  that  a  motion. 

Mr.  McDunnough:     I  will  move  that. 

Mr.  Davies:     I  second  that.     (Carried.) 

The  President:  This  morning  the  first  item  on  the  programme 
is  a  paper  on  "Oxygen  and  Hydrogen,  a  New  Source  of  Revenue  for 
the  Central  Station,"  which  has  been  prepared  by  Mr.  Farley  G.  Clark, 
Chief  Engineer,  Toronto  Power  Company.  I  regret  to  say  he  has 
found  it  quite  impossible  to  be  here,  but  Mr.  Volkmann  will  read  the 
paper  for  him.  Mr.  Volkmann  wishes  in  advance  to  mention  one  or 
two  matters  which  yesterday  I  told  you  he  had  decided  to  postpone 
from  yesterday  until  this  morning. 

Secretary  Volkmann:  In  connection  with  my  work  as  Secretary- 
Treasurer  of  this  Association  during  the  past  year  I  would  like  to  get, 
if  possible,  an  expression  of  opinion  from  the  members  of  the  Associa- 
tion. I  find  it  very  difficult,  for  instance,  in  sending  out  questionnaires 
to  the  member  companies,  to  get  a  response  from  probably  more  than 


ii4  Proceedings  Canadian  Electrical  Association 

five  or  ten  per  cent,  of  the  members.  This  is  the  point  that  I  wish  to 
bring  out:  Are  the  activities  covered  by  our  present  standing  com- 
mittees really  the  ones  that  the  Association  want?  Are  there  any 
other  activities  that. we  can  embark  on  that  will  bring  our  members 
closer  together  and  improve  the  standing  of  the  Association?  I  know 
that  in  the  past  three  or  four  years,  due  to  war  activities  in  Canada,  it 
has  been  hard  for  many  of  the  members  to  devote  much  time  to  the 
Association,  but  now  when  many  of  the  men  are  returning  and  organ- 
izations are  building  up,  I  think  that  we  at  the  same  time  should 
build  up  our  activities.  For  the  benefit  of  the  Executive  and  Managing 
Committee  during  the  coming  year,  if  any  of  you  here  have  suggestions 
in  the  line  of  activities  that  you  think  would  tend  to  build  up  the 
Association,  and  which  would  be  of  benefit  to  the  privately  owned 
public  utilities  and  our  other  members,  I  think  it  only  fair  to  your- 
selves and  to  the  Association  that  you  suggest  it;  then  during  the 
coming  year  if  there  is  anything  that  comes  to  your  mind  that  you  feel 
is  of  interest  to,  or  would  be  of  benefit  to,  the  Association,  we  would 
be  only  too  glad  to  hear  from  you.  If  your  Executive  and  Managing 
Committee  do  not  have  the  confidence  and  suggestions  of  our  mem- 
bers, we  do  not  know  whether  we  are  accomplishing  the  things  we  are 
supposed  to  be  accomplishing  or  not,  since  it  is  only  through  the  co- 
operation of  all  of  our  members  that  we  really  get  the  benefit  of  the 
ideas  of  all  of  them. 

There  is  another  point  that  I  wish  to  bring  out — most  of  the 
papers  in  the  past  have  been  of  the  nature  of  historical  papers,  cover- 
ing developments  during  the  past  year.  I  myself  feel  that  if  the 
Association  wants  to  be  really  progressive  they  should  do  more  con- 
structive work.  I  certainly  feel,  after  watching  the  progress  of  the 
Association  during  the  past  year,  that  the  thing  most  necessary  to 
bring  the  Association  to  the  front,  if  we  are  to  be  really  repre- 
sentative of  the  private  public  utility  companies,  is  constructive  work. 
We  now  have  a  good  chance  to  come  to  the  front,  in  the  preparation 
of  standards,  or  things  of#  that  kind.  The  Canadian  Engineering 
Standards  Association  has  been  formed,  and  I  do  not  see  why  the 
Canadian  Electrical  Association  should  not  be  the  proposer  of  various 
standards  to  be  put  up  to  that  committee  to  act  upon.  I  do  not  see 
why  we  should  not  do  this  rather  than  have  the  municipally-owned 
systems  and  some  of  the  others  start  the  ball  a-rolling.  If  we  can 
get  in  on  the  ground  floor,  the  things  that  we  suggest  will  likely  carry 
the  most  weight  and  in  the  end  be  adopted.  If  any  of  you  have  any 
suggest  ions,  I  can  assure  you  the  Executive  would  be  only  too  glad 
to  hear  from  you. 

The  President:  1  might  say,  in  case  any  member  feels  that  he 
would  like  to  think  that  over,  that  there  will  be  every  opportunity 
to  get  suggestions  into  the  hands  of  any  member  of  the  Executive, 
which  may  lie  taken  up  this  afternoon  at  the  session  or  at  the  end  of 
this   meeting  this   morning,  if  you  will. 


New  Source  of  Revenue  i  i^ 

Secretary  Volkmann:  I  had  hoped  that  Mr.  Clark  would  be  able 
to  be  with  us  here  to  read  this  paper,  but  due  to  unforeseen  circum- 
stances he  was  not  able  to  attend,  and  so  commissioned  me  to  present 
it.  I  have  been  interested  to  a  certain  extent  in  the  preparation  of 
it,  but  I  do  not  feel  that  I  will  be  Mr.  Clark's  equivalent  in  answering 
any  questions  that  might  come  up  in  the  discussion. 

OXYGEN  AND  HYDROGEN  A  NEW  SOURCE  OF  REVENUE  FOR 

THE  CENTRAL  STATION. 

F.  G.  Clark,  Chief  Engineer,  Toronto  Power  Company. 

On  the  assumption  that  a  diversity  of  loads  is  the  first  requisite 
of  a  central  station,  the  next  would  be  a  high  ratio  between  the  average 
load  and  the  peak  load.  The  attainment  of  a  high  load  factor  with 
diverse  types  of  loads  is  one  of  the  main  problems  of  central  station 
management. 

It  is  not  my  purpose  to  discuss  this  problem,  but  to  set  before  you 
the  facts  relating  to  one  specific  proposition  capable  of  smoothing  out 
the  rough  curve  of  a  variable  load,  and  of  filling  the  valleys  between 
the  peaks  of  the  load  at  the  generating  plant.  The  electrolytic  cell 
suggested  for  this  purpose,  functions  with  respect  to  power  supply  the 
same  as  a  storage  battery  on  charge,  and  so  long  as  its  input  rate 
equals  the  load  variations,  can  be  made  to  regulate  just  as  well  as  the 
battery.  The  cells  may  be  so  controlled  as  to  follow  the  rise  and  fall 
of  a  peak  so  that  approximately  100  load  factor  may  be  maintained 
upon  the  generating  plant  if  that  is  desired. 

The  value  of  regulation  of  the  load  curve  is  well  understood  by 
central  station  managers,  but  increasing  the  load  factor  introduces 
many  complications,  most  of  which  are  peculiar  to  each  particular 
system,  and  must  be  separately  considered.  I  will  not  attempt  a 
general  discussion  of  these  matters,  but  shall  refer  to  one  phase  of 
the  question  which  can  be  viewed  in  a  new  light,  the  supply  of  power 
to  street  and  interurban  railways,  and  the  electrified  sections  of  steam 
railroads.  Neglecting,  for  the  moment,  the  last  mentioned,  we  find 
that  whereas  a  decade  ago  practically  all  electric  railways  generated 
their  own  power,  often  at  excessive  cost,  and  due  in  part  to  their  very 
low  load  factor,  they  are,  to  an  increasing  extent,  becoming  customers 
of  the  central  station  companies.  The  central  station  sells  three 
phase,  alternating  current  to  the  railway  in  bulk,  and  the  railway 
converts  and  distributes  it  from  its  sub-stations.  An  annual  load 
factor  of  30%,  and  a  daily  load  factor  of  40%  is  about  the  average 
for  street  railways.  Mingled  with  the  diverse  loads  of  a  central  sta- 
tion, these  factors  may  be  equated  to  40%  annual  and  50  daily,  but 
this  is  about  the  best  that  can  be  done.  Storage  batteries  would 
benefit  the  load  factor,  but  cannot  be  considered  in  this  connection, 
by  reason  of  their  60'     efficiency  and  the  fixed  charges. 

Electrolytic  cells  of  the  type  here  considered  have  been  designed 
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with    especial    reference    to    operation    where    the    electrical    input    is 
variable  and  subject  to  rapid  and  violent  fluctuations. 

The  thermal  efficiency  of  the  cells  previously  used  varies  from 
65  to  7.r> )  ,  with  current  flowing  at  the  rate  of  .1  ampere  per  sq. 
in.  of  diaphragm  surface  between  electrodes.  That  of  the  new  cell 
varies  from  60%  to  80%,  with  current  varying  from  .5  to  4  amp. 
per  sq.  in.  of  diaphragm  surface  between  electrodes. 

The  usual  method  of  expressing  cell  efficiency  is  to  ratio  the  actual 
voltage  per  cell  with  the  decomposition  voltage  of  water  between 
platinum  electrodes.  This  is  not  a  true  measure  of  efficiency,  but  upon 
this  basis  present  cells  with  .1  amp.  per  sq.  in.  operate  at  80%  to  85% 
efficiency,  and  with  1.  amp.  per  sq.  in.  at  40%  to  60 %  efficiency.  The 
new  cell  gives  the  following  efficiency: 

At  .1     amp.    per   sq.   in 95% 

"     1.       "         "       "     "     .' 89% 

"     2.       "         "      "     "     80% 

"     4.       "         "      "      "     60% 

The  installation  costs  of  large-sized  plants  equipped  with  existing 
types  of  cells,  including  building,  but  exclusive  of  electrical  generating 
or  converting  apparatus  and  compressors,  will  not  be  less  than  $750 
per  kw.  of  electrical  input,  and  will  generally  exceed  $1,000  per  kw. 
The  installation  costs  of  the  new  cells,  including  building,  but 
exclusive  of  electrical  apparatus  and  compressors,  will,  for  similar 
plants,  be  approximately  $50  per  kw.  of  the  normal  electrical  input. 
The  efficiency  of  the  new  cell  at  its  normal  rating  is  about  the 
same  as  that  of  the  present  cells,  which  is  80  referred  to  platinum 
electrode  decomposition,  or  30%  thermal.  By  decreasing  the  current 
rate  per  unit  of  diaphragm  to  the  normal  rate  of  existing  cells,  the 
efficiency  increases,  and  by  increasing  the  current  rate  to  double  the 
normal  rate,  the  efficiency  drops  to  60%  dissociation  or  25%  thermal. 
The  new  cells  may  be  operated  at  this  high  rate,  though  it  must  be 
understood  that  the  cost  of  electrode  and  diaphragm  renewals  must  be 
taken  into  consideration.  Operation  at  twice  the  normal  rate  reduces 
the  installation  costs  per  kw.  input  by  one-half. 

We  may  assume  that  the  maintenance  costs  on  cells  and  building 
is,  for  existing  cells,  2%  per  annum.  The  maintenance  costs  of  the 
new  cells  depend  upon  the  gas  output,  although  skill  in  operating  the 
cells  has  a  bearing  upon  these  costs.  The  results  of  two  years  of 
operation  indicate  the  following: — 

Percentage  of 

total  cost  for 

maintenance  and 

renewals. 

When    average   rate   is     .5  amp.  sq.  in 3% 
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Interest,  depreciation  or  amortization  and  taxes  are  taken  at  10%. 
The   attached   sketch   has  been   prepared   to    indicate   the   typical 
loads  of  a  city  of  about  250.000  inhabitants. 
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The  railway  company  generating  its  own  power,  would  require 
4-3,000  kw.  units.  The  electric  light  and  power  company,  for  its 
own  uses,  would  require  4-5,000  kw.  units,  but  if  it  were  to  supply 
power  to  the  railway  company,  one  additional  10,000  kw.  unit  would 
be  needed.  It  may  be  taken  as  an  accepted  fact  that  the  railway 
company's  load  can  be  furnished  more  cheaply  by  the  power  company 
than  it  can  be  generated  in  its  own  plant,  so  that  the  carrying-  charges 
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of  the  railway  plant  are  probably  the  determining  factor  in  the  arrang- 
ing1 for  a  sale  of  power  by  the  power  company. 

Looking  at  the  railway  curve,  you  will  see  that  it  might  be  pos- 
sible for  the  power  company  to  sell  the  railway  requirements  up  to 
7,000  kw.,  in  which  event  their  own  plant  would  be  in  use  only  a 
few  hours  per  day.  It  is  doubtful,  however,  if  this  would  produce 
any  net  saving  over  the  purchase  of  all  the  power  requh'ed.  I  might 
suggest  that  if  hydro-electric  power  were  being  considered,  then  the 
steam  generating  plants  would  not  be  required  except  as  stand-by 
i*eserves,  or  to  carry  the  seasonal  daily  peaks. 

While  these  and  many  other  considerations  have  a  bearing  upon 
the  question  of  purchase  by  a  railway  company,  and  sale  by  a  power 
company  of  power  for  railway  operation,  it  may  well  be  some  other 
factor  that  will  turn  the  scale  into  a  profitable  undertaking  for  both 
parties,  and  my  somewhat  lengthy  preamble  brings  us  to  this  point. 

It  is  a  well-known  fact  that  the  kw.hrs.  generated  in  a  plant  do 
not  cost  alike.  The  peak  kw.h.  cost  the  most,  and  the  off-peak  or 
night  kw.h.  the  least.  If  the  load  curve  were  a  straight  horizontal 
line,  each  kw.h.  would  cost  the  same  as  every  other  one;  but  even 
in  this  case,  unless  all  of  the  kw.hrs.  were  used  in  the  same  way, 
their  value  for  sale  would  not  be  equal.  Let  us  suppose,  for  example, 
that  the  power  company  was  able  to  sell  to  a  user  of  power  those 
kw.hrs.  shown  on  the  sketch  as  the  cross  hatched  area.  The  effect 
of  this  would  be  to  raise  the  load  factor  from  60  to  72%,  and  in  doing 
this  the  power  company  would  hold  control  of  the  power  delivery  at 
all  times.  These  kw.hrs.  certainly  do  not  cost  the  power  company 
anything  for  generating  capacity,  and,  if  supplied  to  the  railway 
company,  nothing  for  transmission  capacity.  The  cost,  therefore,  will 
be  the  coal,  labor  and  maintenance  costs  attributable  to  those  par- 
ticular kw.hrs. 

It  is  a  well  known  fact  that  the  operating  cost  of  the  kw.hrs. 
generated  between  1  and  5  a.m.,  because  of  the  low  load  on  the  plant, 
is  greater  than  for  the  kw.hrs.  on  peak,  so  that  if  the  night  valley  be 
filled  up  the  extra  kw.hrs.  should  not  carry  any  fixed  charges,  and 
their  total  cost  should  approximate  the  operating  cost  of  the  peak 
kw.hrs.     As  a  matter  of  fact  it  can  be  proved  that  they  cost  less. 

Let  us  see  how  this  works  out  by  referring  again  to  the  sketch: 

Load 
Peak.  Average.  Total.  Factor. 

Railway   load    9,500  kw.         4,000  kw.         96,000  kw.h.     42 

Light  and  power  load  16,000       "        10,500       "        252.000       "        65% 

Combined   load    23,000       "        14,500       "        348,000       "        60% 

Adding   cell    load    ...    23,000       "         16,500       "        396,000       "        72 
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With  coal  at  $4.00  per  ton  net,  and  labor  at  1919  rates: 

Fixed  Operating  Total 

Cost.  Cost.  Cost. 

Railway    load     $.0030  $.015  $.0180 

Light  and  Power  load 0024  .010  .0124 

(a)  Combined  load 0020  .009  .0110 

(b)  Total   load    0020  .0075  .0095 

(a)  The  fixed  charge  of  the  railway  steam  plant  not  included. 

(b)  No  additional  plant  required. 

It  appears  that  the  off  peak  power  superimposed  upon  the  plant 
costs  $.0075  per  kw.hr.  If  this  off  peak  power  can  be  so  used  that 
it  will  net  the  power  company  $.0075  per  kw.h.  they  can  afford  to  sell 
to  the  railway  at  $.01  per  kw.h.  As  a  matter  of  fact  the  sale  would 
probably  be  at  so  much  per  kw.  of  peak  per  month  or  year,  with  an 
energy  charge  for  the  actual  energy  taken,  producing  in  a  year  a 
return  equivalent  to  one  cent  per  kw.h. 

It  is  suggested  that  the  power  company  shall  sell  d.c.  instead  of 
a.c.  power  to  the  railway  company,  and  take  over  the  sub-stations 
for  this  purpose,  charging  for  the  d.c.  power  the  equivalent  of  1.25 
cents  per  kw.h.  to  cover  fixed  charges  and  losses. 

Having  these  sub-stations  in  charge,  the  power  company  should 
install  electrolytic  cells  and  operate  them  from  the  d.c.  buses  as  off 
peak  power  users  and  regulators  of  load  on  the  generating  stations. 

Let  us  assume  that  there  are  four  sub-stations,  each  of  3,000  kw. 
capacity,  and  that  in  each  the  following  cell  installation  is  made: — 

1  electrolytic  battery,  1,000  kw.  normal. 

1  oxygen  compressor. 

1  hydrogen  compressor. 

1  water  still. 

Fixed  tanks,  spare  parts,  etc. 

3  installations,  $150,000. 

These  cells  will  average  66  of  the  normal  rate,  but  will  at  times 
be  operating  at  nearly  twice  the  normal  rate. 

The  costs  per  day  would  be: — 

Fixed  charges  on  cost  at  10       $41.00 

Maintenance  at  8       33.00 

Labor  and  materials   60.00 

Power    435.00 

$569.00 
The  gas  manufactured  per  day  would  be: — 

99.5  %   pure  hydrogen   336,000  cu.  ft. 

99      pure  oxygen 168,000  cu.  ft. 

Cost  of  both  gases,  $1,129  per  1,000  cu.  ft. 
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Liquid  air  oxygen  97/  pure  costs  $2.00  per  1,000  cu.  ft.,  and  at 
1,800  lbs.  pressure,  in  cylinders,  sells  at  from  $12.00  to  $20.00  per  1,000 
cu.  ft. 

Electrolytic  oxygen,  when  impure,  contains  hydrogen,  a  heating 
.  gas,  giving  out  over  300  heat  units  per  cu.  ft.  when  burned  in  the  air. 
When  oxygen  is  used  for  welding  or  cutting,  3  or  4  per  cent,  of 
hydrogen  is  not  a  disadvantage,  and  simply  results  in  less  oxygen  per 
unit  of  holder  capacity.  Hydrogen  as  an  impurity  in  oxygen,  beyond 
10  per  cent.,  produces  a  mixture  which  tends  to  become  explosive,  and 
becomes  more  dangerous  as  the  hydrogen  content  exceeds  10 
of  the  volume. 

Liquid  air  oxygen,  on  the  other  hand,  contains  nitrogen,  an  inert 
yas,  as  its  impurity,  and  this  impurity  is  seldom  found  less  than  3 
per  cent.  Although  this  impurity  tends  to  render  the  oxygen  more 
and  more  safe  to  handle  as  its  content  increases,  it  renders  the  oxygen 
less  and  less  valuable  in  much  greater  proportion.  Exhaustive  tests 
in  welding  and  cutting  with  the  oxy-acetylene  torch  indicate  that 
oxygen  gas  containing  two  per  cent,  of  hydrogen  is  20  per  cent,  better 
than  oxygen  gas  containing  two  per  cent,  of  nitrogen. 

When  both  gases,  or  rather  vthe  total  gas,  costs  $1,129  per  1,000 
cu.  ft.  the  oxygen  alone  will  cost  $3.39  per  1,000  cu.  ft.  In  that  case 
the  hydrogen  is  free,  and  can  be  sold  for  any  price  that  will  cover 
the  expenses  of  sale. 

The  present  use  of  oxygen  gas  in  the  U.S.  alone  exceeds  5,000,000 
cubic  feet  per  day,  or  1  cu.  ft.  per  20  inhabitants.  If  the  use  were  uni- 
formly distributed  according  to  population,  a  city  of  250,000  people, 
would  require  12,500  cu.  ft.  per  day.  The  use  of  oxygen  is  confined 
to  manufacturing  towns  and  cities,  and  particularly  to  those  engaged 
in  certain  lines  of  manufacture. 

The  requirement  of  a  city  of  250,000  may  not  exceed  12,500  cu. 
ft.,  and  it  may  be  in  excess  of  500,000  cu.  ft.  per  day.  A  canvass  of  the 
manufacturing  establishments  will  soon  disclose  the  actual  needs,  and 
the  use  of  oxygen  will  increase  as  its  cost  decreases. 

Hydrogen  can  be  used  for  welding  light  iron  or  steel,  and  to  a 
limited  extent  in  the  welding  of  other  metals.  In  the  oxy-hydrogen 
torch  it  is  an  excellent  cutting  agent,  and  when  a  great  deal  of  cutting 
is  necessary,  as  in  a  steel  fabricating  plant  or  a  shipyard,  should  re- 
place the  oxy-acetylene  torch  for  this  purpose. 

There  are  a  number  of  present  uses  for  hydrogen,  and  its  future 
in  the  arts  is  an  array  of  possibilities  almost  staggering  the  imagina- 
tion. It  is  used  in  the  hardening  of  oils  and  fats  as  in  soap  works. 
It  is  used  in  glass  blowing  as  a  heating  agent.  It  is  used  in  the 
laboratories  of  manufacturing  plants  and  colleges  as  a  reducing  agent. 

All  of  the  above  uses  are  predicated  upon  hydrogen  at  a  cost  of 
from  fifty  cents  to  two  dollars  per  1,000  cu.  ft. 
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If  the  plant  we  have  been  considering  were  treating  hydrogen  as 
the  product  and  oxygen  the  by-product,  £he  cost  of  hydrogen  would  be 
$1.69  per  1,000  cu.  ft. 

When  both  gases  are  saleable  products  to  the  capacity  of  the  plant, 
their  respective  costs  should  be  based  upon  the  relative  values  of  the 
two  gases,  in  which  event  oxygen  would  always  be  worth  at  least 
twice  as  much  as  hydrogen,  and  the  costs  would  be,  for  oxygen  $1.68 
and  for  hydrogen  84  cents  per  1,000  cu.  ft. 

A  company  manufacturing  oxygen,  with  hydrogen  as  a  by-product, 
may  dispose  of  the  hydrogen  in  bulk  in  two  ways,  reserving  the  privi- 
lege of  withdrawing  any  portion  that  can  be  sold  at  higher  prices  to 
manufacturers  who  can  use  it  in  their  processes. 

Hydrogen  burns  in  the  air  to  form  water,  and  for  every  1,000. 
cu.  ft.  of  hydrogen  this  consumed,  305,000  heat  units  are  liberated. 

The  heat  standard  for  illuminating  gas  is  585,000  heat  units  per 
1,000  cu.  ft.,  and  this  gas  is  made  by  the  retort  or  water  gas  process. 
Coal  gas,  as  usually  made,  will  absorb  from  5  to  15  of  hydrogen, 
without  lowering  its  heat  value  below  standard.  Water  gas,  when 
burned,  liberates  "08,000  heat  units  per  1,000  cu.  ft.,  and  at  present 
costs  for  coal  and  labor  in  a  plant  supplying  a  city  of  250,000,  can  be 
made  for  from  15  to  20  cents  per  1,000  cu.  ft.  We  may,  therefore, 
take  15  cents  per  1,000  cu.  ft.  as  the  value  of  hydrogen  gas,  delivered 
to  a  gas  company. 

Hydrogen  gas  may  be  used  as  a  heating  fuel,  and  be  burned  under 
boilers  or  replace  gas  in  the  heating  appliances  of  manufacturers, 
or,  by  suitable  changes  in  existing  apparatus,  be  burned  in  retorts 
and  circulated  through  the  heating  coils  or  radiators  of  the  heating 
system  of  a  building.  The  hydrogen  must  economically  replace  coal 
or  gas  when  used  as  a  heating  agent. 

When  600  b.t.u.  gas  is  used,  the  hydrogen  has  a  value  one-half 
that  of  the  gas. 

Where  coal  is  used,  the  situation  is  complicated  by  considerations 
of  space  and  labor  saved,  coal  and  ash  handling  eliminated,  general 
cleanliness,  and  where  soft  coal  is  used,  freedom  from  smoke. 

I  consider  that  the  gas  has  a  minimum  value  of  twelve  cents  per 
1,000  cu.  ft.  where  hard  coal,  costing  $10.00  per  ton  net,  is  used,  and 
a  value  of  seven  cents  per  1,000  cu.  ft.  when  soft  coal,  costing  $4.00 
per  net  ton,  is  used. 

The  price  for  use  in  heating  buildings  will  depend  largely  upon 
the  results  obtained  and  the  value  held  by  the  purchaser  of  the  many 
factors  having  a  bearing.  In  connection  with  a  lighting  and  power 
contract  and  the  replacing  of  an  isolated  lighting  and  heating  plant, 
the  gas  may  have  a  value  of  forty  cents  or  more  per  1,000  cu.  ft. 

Work  is  in  progress  relating  to  the  development  of  processes  for 
the  production  of  large  quantities  of  hydrogen,  based  upon  the 
electrolytic  cell  and  the  use  of  larger  quantities  of  hydrogen  in  the 
production  of  standard  marketable  products.     The  work  has  advanced 


122  Proceedings  Canadian  Electrical  Association 

to  a  point  where  I  am  warranted  in  asserting  that  the  electrolytic 
production  of  the  gases  oxygen  and  hydrogen  will  shortly  be  of  con- 
siderable import  to  industry  in  general. 

In  a  statement  of  this  kind  which  must  necessarily  be  concise,  I 
can  do  no  more  than  hint  at  the  possibilities,  as  much  of  the  work 
we  and  others  are  doing  along  the  lines  of  research  and  development 
have  not  yet  reached  the  final  or  commercial  stage.  I  can  only  suggest 
that  the  prospects  are  very  good  for  the  announcement  of  one  revo- 
lutionary proposition  in  the  near  future. 

The  foundations  of  the  revolutionary  change  are  the  gases  oxygen 
and  hydrogen,  and  the  keystone  of  the  arch  is  the  electrolytic  cell. 

The  Toronto  Power  Company  is  preparing  a  bulletin  containing 
^ull  information  regarding  the  cells,  and  detailed  information  will  be 
given  to  those  interested.  I  might  add  that  the  Toronto  Power  Co. 
operates  one  of  the  hydraulic  plants  on  the  Canadian  side  at  Niagara 
Falls,  and  a  steam  plant  at  Toronto.  The  combined  peak  load  capacity 
of  its  plants  is  185,000  h.p.  In  1915  the  company  established  a  re- 
search department,  having  for  its  purpose,  among  other  things,  the 
increasing  of  the  load  factor  of  its  system,  and  incidentally  of  its 
revenue. 

Finding  that  the  manufacture  of  the  gases  oxygen  and  hydrogen 
by  the  electrolysis  of  water  was  a  promising  proposition  and  that 
there  was  no  apparatus  on  the  market  suitable  for  use  on  a  large 
scale,  having  regard  to  the  economic  features,  the  research  work  was 
at  first  concentrated  upon  the  development  of  a  type  of  cell  which 
would  meet  the  requirements. 

The  result  of  this  development  is  a  type  of  electrode  construction 
permitting  operation  at  high  current  densities  and  high  temperature. 
Cells  of  this  design  have  been  in  operation  at  the  company's  Toronto 
plant  for  over  two  years,  having  in  this  time  fully  demonstrated  their 
commercial  practicability. 

The  value  of  the  electrolysis  of  water  to  the  Toronto  Power  Co. 
will  consist  of  the  sale  of  oxygen  and  hydrogen  at  prices  sufficient 
to  cover  the  costs  and  carry  a  reasonable  charge  for  the  electric  power 
used  by  the  cells.  As  the  company  has  an  annual  load  factor  of  50% 
the  possibilities  are  tremendous,  providing  there  is  a  market  for  the 
gases.  There  is  idle  potentiality  for  the  manufacture  of  one  billion 
cubic  feet  of  oxygen  and  two  billion  cubic  feet  of  hydrogen  annually. 
This  is  more  than  the  annual  use  of  oxygen  in  the  U.S.  and  Canada, 
and  many  times  the  annual  use  of  hydrogen. 

•  Transportation  costs  limit  the  radius  of  economic  supply  from 
a  central  plant,  and  this  disadvantage  increases  as  the  price  of  the  gas 
at  the  point  of  use  decreases,  so  that  both  gases  would  have  to  be 
used  at  or  near  the  point  of  manufacture.  This  company  contemplates 
using  the  gases  in  manufacturing  processes,  which  also  have  been 
developed  by  its  research  department,  and  information  regarding  which 
will  be  given  out  from  time  to  time. 


Discussion  on  Mr.  Clark's  Paper  [23 

The  President?  After  listening  to  that  interesting  paper  read 
by  Mr.  Volkmann,  I  invite  discussion  by  any  who  care  to  discuss  it, 
but  I  am  sorry  to  say  this  morning  I  have  to  suggest  to  any  who 
discuss  it,  that  they  be  as  brief  as  they  can  be,  because  I  cannot 
stretch  the  time,  and  we  have  not  very  much  of  it  at  our  disposal.  If, 
however,  there  are  any  points  which  any  would  like  to  bring  out,  I 
hope  they  will  do  so  now. 

If  there  are  any  questions  upon  the  paper  which  any  member 
would  like  to  put  to  Mr.  Volkmann,  he  will  be  glad  to  answer  them. 

Mr.  Kaelin:  I  wish  to  thank  Mr.  Clark  and  Mr.  Volkmann  very 
much  for  this  very  interesting'  paper.  I  am  very  much  interested  in 
this  cell,  and  our  company  has  to  some  extent  been  interested  in  the 
same  line.  We  have  a  research  department  which  is  doing  work  in 
a  similar  direction  in  connection  with  our  chemical  industries,  not 
so  much  from  the  standpoint  of  using  power  for  improving  the  load 
factor  but  much  more  in  using  power  in  general  for  new  industries, 
and  to  extend  our  chemical  processes.  One  of  the  greatest  troubles 
in  this  connection  is  to  make  use  of  hydrogen  when  you  want  only 
oxygen.  It  will  be  quite  a  problem  for  the  research  department  to 
find  uses  for  hydrogen,  but  I  believe  the  time  will  come,  especially 
in  synthetic  chemical  industries,  to  make  use  of  the  hydrogen  in  con- 
nection with  hydro-carbons  or  other  organic  combinations  to  use  up 
hydrogen.     This  is  something  we  are  working  on  now. 

I  made  some  enquiries  some  time  ago  regarding  cells,  and  I  l-eally 
did  not  get  much  satisfaction.  I  found  there  were  mainly  two  cells 
in  operation  in  the  United  States,  and  I  believe  you  may  be  interested 
to  know  more  about  the  construction  of  the  cells.  In  one  type  of  cell 
the  container  forms  one  electrode  and  the  other  electrode  is  enclosed 
inside.  Another  construction  is  based  on  having  both  electrodes  inside, 
separated  by  diaphragms,  of  course.  One  of  the  main  troubles  in  the 
past  has  been  to  keep  the  cells  in  continuous  operation.  The  dia- 
phragms gave  trouble  and  it  is  difficult  to  make  the  cells  tight. 

Secretary  Volkmann:     That  is  one  of  the  hardest  things? 

Mr.  Kaelin:  Yes.  I  have  been  under  the  impression  that  the  cost 
of  hydrogen  and  oxygen  would  be  much  more  than  you  mention  in 
your  paper.     I  don't  know  on  which  power  cost  you  estimate? 

Secretary  Volkmann:  That  is  on  basis  of  about  $49  per  H.P. 
year. 

Mr.  Kaelin:  Did  you  consider  how  much  you  pay  at  the  present 
time  for  oxygen  in  bottles?  A  bottle  is  sold  for  about  $1.50  a  hundred 
cubic  feet. 

Secretary  Volkmann:      They  are   getting   it  cheap. 

Mr.  Kaelin:  I  have  no  figures  of  my  own,  but  from  figures 
obtained  from  manufacturers  I  found  especially  if  you  had  to  com- 
press your  gas,  and  sell  it  in  bottles,  the  cost  increased  very  much, 
because  the  investment  in  new  bottles  is  just  as  much  as  the  whole 
plant.      At   the   present   time   you   could    not   get    any   bottles    at   all. 
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Therefore  it  was  almost  impossible  to  produce  gas,  if  you  cannot  use 
it  right  on  the  premises. 

You  speak  about  hydrogen  costing  about  56c  a  thousand  cubic 
feet,  which  I  consider  extremely  cheap,  so  cheap  that  I  thought  per- 
haps you  meant  one  hundred  cubic  feet. 

Secretary  Volkmann:     No. 

Mr.  Kaelin:  I  am  not  quite  sure  about  amount  of  hydrogen 
allowed  in  oxygen  to  make  it  safe.  There  have  been  cases  of  explosions 
in  some  places  in  the  West,  where  oxygen  bottles  exploded  because 
they  contained  one  per  cent,  hydrogen.  I  am  not  quite  sure,  but  I 
think  the  limit  of  10%  that  you  speak  of,  of  hydrogen  in  oxygen  is 
getting  very  dangerous. 

Secretary  Volkmann:  There  have  been  some  tests  made  by  the 
United  States  Bureau  of  Mines  to  determine  the  hydrogen  content 
at  which  it  really  becomes  dangerous.  If  you  keep  your  hydrogen 
content  very  low  you  will  not  have  any  trouble  with  it.  In  the  oxygen 
we  are  making  for  the  market  we  attempt  to  have  a  purity  of  over 
99     . 

Mr.  Kaelin:  Of  course  this  process  has  to  compete  with  the  liquid 
air  process.  The  liquid  air  producers  claim  they  can  produce  cheaper 
oxygen  by  their  process,  but  I  think  it  depends  very  much  on  the  kind 
of  machinery,  and  kind  of  help,  because  the  liquid  air  machine  is  a 
very  complicated  affair,  and  they  have  some  trouble,  I  understand,  in 
their  rectifying  apparatus,  which  some  times  blow  up.  Probably  their 
apparatus  is  cheaper  at  the  present  time,  perhaps  not  with  your  cell, 
but  with  the  old  type  of  cell.  I  am  not  so  sure  about  the  cost,  they 
either  cost  more  and  they  take  less  power  or  the  other  way. 

Secretary  Volkmann:     It  takes  less  power. 

Mr.  Kaelin:  Of  course  they  can  only  use  the  oxygen,  the  nitro- 
gen has  no  value  at  all  practically,  at  the  present  time,  except  in 
special  cases.     Is  this  paper  to  be  published? 

Secretary  Volkmann:     It  will  be  printed  in  the  proceedings. 

Mr.  Kaelin:     Because  I  am  very  much  interested  in  it. 

Secretary  Volkmann:  I  will  be  very  glad  to  see  that  you  get  a 
copy. 

The  President:  Are  there  any  other  members  who  wish  to  dis- 
cuss this  paper? 

Mr.  Beaumont:  I  would  like  to  ask  Mr.  Volkmann  whether  they 
consider  this  manufacturing  of  oxygen  as  a  problem  to  be  undertaken 
by  the  power  company  properly  ?  I  mean,  do  you  propose  that  a  power 
company  that  wishes  to  improve  its  load  factor  go  into  the  manufac- 
turing process  itself? 

Secretary  Volkmann:  Do  you  mean  going  into  the  manufacturing 
processes  for  utilizing  oxygen  and  hydrogen? 

Mr.  Beaumont:     No. 

Secretary  Volkmann:     Manufacturing  of  the  gases  for  sale? 

Mr.  Beaumont:     Yes. 
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Secretary  Volkmann:  Yes,  that  is  the  proposition,  to  produce  the 
gases  for  sale  around  your  own  locality,  since  it  is  best  to  sell  them 
in  the  locality  where  they  are  made  if  you  have  a  market  for  them, 
because  under  any  other  condition  the  transportation  problem  becomes 
a  more  serious  item. 

Mr.  Beaumont:  I  am  of  the  opinion  that  you  will  find  the  thing 
to  a  certain  extent  difficult  as  time  goes  on,  because  if  the  power 
companies  go  into  that  business  and  find  it  successful,  they,  instead 
of  being  in  the  power  business,  will  be  in  the  business  of  manu- 
facturing oxygen,  and  I  can  easily  imagine  conditions  where  it  will 
be  found  in  some  cases  necessary  to  install  generating  equipment  for 
the  manufacture  of  oxygen.  I  think  the  solution  of  the  problem  is 
to  either  discover  suitable  industries  and  sell  power  to  them,  or  if  It 
is  thought  the  solution  is  manufacturing,  for  instance,  oxygen,  why 
it  should  be  carried  out  separately  and  distinct  from  the  power  busi- 
ness, because  there  are  so  many  complicated  problems  arising  in  the 
two  types  of  industry.  For  instance,  in  the  power  business  condi- 
tions are  pretty  well  known,  and  a  certain  growth  of  load  can  be 
depended  upon,  whereas  in  the  manufacturing  industry  it  is  subject 
to  trade  cycles.  Some  years  will  be  years  of  rapid  growth  of 
production  and  extension  to  plant  to  meet  the  demands  of  the  market, 
and  other  years  will  be  lean  years  with  production  very  low,  perhaps 
at  25%  capacity,  and  the  business  has  got  to  be  carried  through  these 
periods,  extending  over  a  year  or  perhaps  longer.  In  some  processes 
it  would  mean  that  the  plant  would  be  shut  down  for  a  period.  In 
conclusion,  I  would  say  I  think  the  industry  is  hardly  one  for  a  purely 
power  company  to  enter  into — only  as  an  absolute  and  distinct  busi- 
ness. That  is,  separate  in  every  way  as  to  management  and  capital- 
ization. 

Secretary  Volkmann:  It  would  probably  be  a  good  idea,  of 
course  dependent  on  the  size  of  the  company  and  size  of  the  staff,  to 
have  it  as  a  subsidiary  or  separate  company,  because  the  selling  end 
of  it  is  by  far  the  biggest  end  of  it.  You  must  have  a  sales  organiza- 
tion to  handle  it  unless  you  are  selling  all  of  your  output  to  one  large 
customer. 

I  do  not  believe  there  is  any  particular  question  that  you  asked, 
Mr.  Kaelin? 

Mr.  Kaelin:     No,  I  am  most  interested  in  the  type  of  cell. 

Secretary  Volkmann:  The  cell  is  of  the  filter-press  type,  not 
the  pot  type  cell. 

Mr.  Kaelin:     Are  you  going  to  handle  the  sale  of  the  cell? 

Secretary  Volkmann:  Yes,  but  not  as  Toronto  Power  Company. 
It  will  be  a  separate  proposition. 

Mr.  Davies:  As  this  is  an  electrical  convention,  I  would  like  to 
mention  something  I  heard  just  the  other  day  regarding  this  proposi- 
tion, about  polarization  of  these  cells.  I  understand  there  have  been 
several  severe   accidents   in  the   United   States   due  to  the  fact  that 


i-'1  Proceedings  Canadian  Electrical  Association 

there  is  a  back  e.m.f.  from  the  oxygen  and  hydrogen  cells  after  dis- 
association.  The  result  is  that  after  shutting  down  or  interruption  of 
a.c.  supply  to  the  motor  generator  set,  the  d.c.  side  may  be  magnet- 
ized in  the  wrong  direction,  when  you  come  up  again,  and  hence  the 
electrolysis  is  reversed,  and  you  introduce  hydrogen  into  the  tanks 
with  oxygen,  forming  an  explosive  mixture.  Up  to  the  present  time 
there  has  been  no  reverse  current  d.c.  relay  developed  which  will  cut 
out  the  d.c.  side  of  the  set  automatically.  I  understand  it  is  an  extreme 
hazard  and  has  caused  a  considerable  loss  of  life  in  several  instances  in 
the  United  States. 

Secretary  Volkmann:  I  have  heard  of  several  instances  of  that 
kind.  There  is  a  hazard,  no  doubt.  There  is  probably  just  as  big  a 
hazard  when  you  have  an  interruption  in  your  a.c.  power  supply  in 
having  a  rotary  come  in  reversed  and  some  operator  tries  to  parallel 
it  on  bus  bar.  That  is  a  question  of  supervision.  ,We  can  all  find 
exceptions  if  we  are  looking  for  them.  This  is  one  of  the  things  whicn 
you  have  to  take  care  of  in  operation.  This  can  be  taken  care  of  very 
easily  in  the  ordinary  sub-station,  where,  of  course,  it  would  be  under 
the  control  of  the  station  operators.  In  the  small  industrial  plant  it 
would  be  necessary  to  have  competent  operators  to  look  after  the 
apparatus. 

The  President:  Are  there  any  other  questions  or  any  other  re- 
marks which  any  other  members  would  like  to  make?  We  should  like 
to  hear  from  them  if  there  are. 

If  -there  is  nothing  further  to  be  said  on  the  subject,  I  feel  I  am 
expressing  the  thought  of  the  members  here  this  morning  when  I 
state  that  the  paper  is  one  of  exceedingly  great  interest,  and  the  differ- 
ence of  view,  quite  clearly  exhibited,  shows  the  desirability  of  having 
such  a  matter  dealt  with  in  this  way,  because  it  gives  us  an  oppor- 
tunity to  think  over  the  matter  and  to  really  consider  the  pros  and 
cons  of  it. 

It  was  an  exceedingly  nice  act  on  the  part  of  Mr.  Clark  to  prepare 
this  paper  for  us,  and  it  will  give  me  a  great  deal  of  pleasure  to  put 
a  resolution  of  thanks  to  Mr.  Clark.  As  this  is  not  a  report  from  a 
committee,  but  is  of  a  different  type  from  anything  you  have  had  so 
far,  I  shall  be  glad  to  present  a  resolution  if  some  members  will  be 
kind  enough  to  move  and  second  one. 

Mr.  Dion:  It  gives  me  very  much  pleasure  to  move  such  a  resolu- 
tion, that  the  thanks  of  this  Association  be  tendered  to  Mr.  Clark  for 
his  very  interesting  paper  along  new  and  inspiring  lines. 

Mr.  Woodyatt:    I  have  pleasure  in  seconding  that. 

The  President:  It  has  been  moved  and  seconded,  and  speaking 
from  the  standpoint  of  Toronto,  it  is  a  great  pleasure  to  me  to  say 
that  it  is  moved  by  Ottawa  and  seconded  by  Montreal,  that  the  thanks 
of  this  Association  be  conveyed  to  Mr.  Clark,  and  also  to  Mr.  Volkmann. 

The  next  item  on  the  programme  is  an  interesting  paper  which 
Mr.  Fredericks  has  been  kind  enough  to  say  that  he  will  read  to  us,  the 
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paper  being  on  the  subject  "Service  at  Cost,"  and  I  now  take  pleasure 
in  calling  on  Mr.  Fredericks. 

SERVICE  AT  COST. 

Ernest  P.  Fredericks:  Mr.  President  and  Gentlemen,  I  am  very 
happy  to  be  with  you  here,  and  it  is  unfoi'tunate  for  the  subject,  al- 
though perhaps  fortunate  for  you,  that  the  time  is  so  limited  in  which 
to  present  the  subject.  It  is  a  very  broad  consideration,  and  it  is  a 
subject  destined  very  shortly  to  occur  very  frequently  in  the  affairs 
of  public  utilities — and  when  I  speak  of  public  utilities,  I  want  to  cover 
the  field  of  light,  heat,  power  and  transportation. 

In  looking  over  the  condition  of  most  of  our  public  utilities  at  the 
present  time,  I  am  reminded  of  the  young  man  who  believed  he  had  an 
invariable  system  of  beating  the  races,  and  he  was  so  enthusiastic 
about  it  and  so  convincing  that  he  induced  friends  of  his  to  invest 
$5,000  in  the  plan  so  as  to  go  down  to  the  races  and  try  it  out.  And 
he  finally  got  the  $5,000  and  went  down  and  was  gone  about  two  days 
and  he  wired  back  and  said:  "Things  have  been  working  bad.  Lost 
everything;  am  broke.  How  shall  I  act?"  And  his  friend  wired  back, 
"Act  broke."  It  is  very  much  the  condition  of  some  of  our  public 
utilities.  It  also  reminds  me  of  the  time  when  former  Secretary 
McAdoo  was  threatening  to  resign  as  railway  head  of  the  States  here 
and  he  was  considerably  concerned  as  to  what  the  future  of  the  tre- 
mendous transportation  system  would  be.  The  question  was  fre- 
quently asked,. "Who  will  carry  out  Mr.  McAdoo's  policy?"  One  mem- 
ber of  Congress  said  that  he  did  not  care  who  carried  it  out  as  long  as 
nobody  brought  it  back.     (Laughter.) 

The  matter  of  Service  at  Cost  has  been  tried  out  perhaps  more 
in  the  case  of  our  street  railways  than  any  other  branch  of  public 
utilities,  and  yet  there  is  a  growing  tendency  to  apply  fundamental 
principles  to  all  public  utilities,  and  rather  than  to  theorize  on  that 
phase  of  the  case  I  have  brought  with  me  an  actual  workable  franchise 
which  is  now  in  existence,  one  of  our  largest  in  the  United  States;  it 
is  applied  to  light,  heat  and  power.  I  think  it  would  be  more  practi- 
cable to  cite  that  as  an  instance  than  to  merely  theorize  or  suppose 
what  might  be  done  under  given  circumstances. 

Just  to  touch  the  high  spots  of  Service  at  Cost.  In  the  first  place, 
it  contemplates  wages,  coal,  taxes,  maintenance,  depreciation  and  re- 
placement and  fair  interest  return  on  the  capital  invested.  Those 
items  added  together  constitute  cost,  and  the  charge  to  the  consumers 
is  predicated  upon  that  cost.  It  is  well  to  bear  in  mind  that  Service 
at  Cost  does  take  into  consideration  a  fair  interest  return  on  the 
capital  invested.  That  varies  in  various  places.  The  average  return 
is  figured  at  6  ,  although  there  are  instances  where  it  should  run 
considerably  higher.  I  have  heard  it  said,  and  i  think  with  a  great 
deal  of  justness  and  truth,  that  a  stockholder  or  shareholder  in  public 
utility  would  rather  get  6      and  get  it  than  to  get  1".      and  look  for  it. 
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So  that  the  6  or  7  guaranteed  return  is  figured  in  as  part  of  the 
cost  just  as  much  as  the  wages  or  equipment  or  coal  or  any  other 
item.  Then,  again,  there  are  times  when  a  premium  is  given  for 
efficient  management  and  economical  control  of  the  company.  In  the 
case  of  Dallas,  Texas,  where  this  plan  is  in  operation,  the  plan  pro- 
vides for  an  increase  of  one-half  of  1%  on  the  return  on  the  invest- 
ment, where  the  rates  are  brought  below  those  that  are  originally 
established.  If,  at  the  end  of  the  year,  it  is  found  necessary  to  in- 
crease the  rate  to  the  consumer,  there  is  a  penalty  of  one-half  of  1% 
deducted  from  the  returns,  in  order  to  equalize  the  cost  to  the  con- 
sumer again.  That  is  done  as  a  sort  of  incentive  to  economical  and 
efficient  management;  that  may  or  may  not  be  incorporated.  One  of 
the  outstanding  features  with  reference  to  cost  is  the  entire  flexibility 
of  the  plan.  Although  the  plan  is  in  operation  in  16  or  17  cities,  there 
are  no  two  cases  where  it  is  exactly  alike,  although  fundamentally  the 
same  principles  are  involved  in  each  case.  The  establishment  of  a 
reserve  fund  at  the  very  beginning  of  operation  of  Service  at  Cost 
plan  is  one  of  its  very  desirable  features.  That  is  a  sort  of  business 
barometer,  based  on  a  certain  percentage  of  preceding  year's  gross 
earnings,  and  that  reserve  fund  enables  at  all  times  people  who  have 
the  interest  of  the  company  at  heart  or  general  public  to  determine 
what  the  financial  conditions  of  the  business  is.  From  time  to  time, 
if  that  reserve  fund  has  depreciated  to  the  extent  of  30"  or  40% 
in  the  various  cities,  the  price  to  the  consumer  goes  up  until 
that  reserve  fund  is  re-established.  If  the  reserve  fund  is  sufficient 
to  increase  that  40%  or  50%,  the  rate  to  the  consumer  is  cut  down 
until  diminished  to  its  normal  amount. 

There  is  also  an  emergency  fund.  In  the  case  of  Dallas  it  is 
called  an  accident  fund,  and  that  also  is  separate  and  distinct  from 
the  other  operating  expenses.  The  whole  plan  is  usually  under  super- 
vision of  what  you  call  a  Supervisor  of  Public  Utilities.  That  is  either 
a  single  headed  commission  or  in  some  cities  a  commission  of  three 
or  five  men  appointed  or  elected  by  the  cities,  whose  powers  are  as 
broad  as  you  care  to  make  them.  Some  times  they  are  in  complete  con- 
trol; other  times  merely  in  an  advisory  capacity  of  public  representa- 
tive on  the  board  of  directors. 

I  will  not  suggest  to  you  this  morning  exactly  how  this  plan  could 
be  applied  to  power  companies,  but  it  is  a  matter  that  I  would  like 
to  lay  before  Class  "A"  members,  either  now  or  at  some  other  time, 
as  to  how  Service  at  Cost  could  be  applied  to  the  power  companies  of 
Canada,  particularly  in  Ontario,  where  the  time  is  very  close  when  an 
offensive  and  defensive  alliance  must  be  formed  to  protect  the  interests 
of  the  independent  companies.  The  trend  of  conditions  indicate  that 
the  pretentious  programme  of  the  Hydro  people  is  such  that  we  may 
look  for  some  very  interesting  developments  in  the  not  far  distant 
future,  and  Service  at  Cost,  I  believe,  will  represent,  and  represents 
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now,  what  is  destined  to  be  the  salvation  of  many  companies  in  the 
near  future. 

Quoting  briefly  from  Dallas,  their  plan  there  provides  and  will 
pay  the  return  to  be  authorized  upon  the  property  value;  the  property 
value  of  the  company  determined  by  board  of  arbitration — to  create 
and  maintain,  after  providing  the  return  referred  to,  surplus  reserve 
equal  to  at  least  10%.  They  also  provided  there  for  6  return  on 
their  property  value  as  specified  or  determined  by  this  board  of  arbi- 
tration. "Whenever  the  accident  reserve  ...  of  six  months.  .  .  ." 
That  is  done  to  bring  down  the  reserve  fund  and  restore  it  to  its  normal 
amount.  That  is  when  the  surplus  increased  sufficiently.  Now,  there 
are  some  technical  features  here  that  I  have  marked,  if  any  gentleman, 
after  the  meeting,  would  care  to  run  through  this  and  see  exactly  how 
this  plan  could  be  practically  applied  to  a  city  of  their  size,  and  the 
same  would  apply  to  other  cities.  I  will  not  take  up  your  time  to  go 
into  this  at  length.  It  is  tremendously  interesting,  and  shows  how 
this  thing  can  be  worked  out  practically.  Many  plans  for  the  better- 
ment of  public  utilities  have  been  very  good  in  matter  of  theory,  but 
it  is  well  to  cite  some  plan  that  has  been  really  worked  out  in  practice. 
I  know  in  the  case  of  street  railway  companies  where  they  were  very 
sadly  upset  by  conditions  such  as  existed  on  every  continent,  that 
they  have  come  to  the  conclusion  that  neither  a  fixed  rate  nor  a  zone 
system  exactly  met  conditions.  For  this  reason,  while  operating  costs 
are  constantly  fluctuating,  with  upward  tendency,  the  indications  are 
that  in  the  future  there  will  be  some  reduction  in  operating  cost,  par- 
ticularly in  the  matter  of  equipment,  and  any  fixed  rate  established 
at  the  present  time,  while  perhaps  of  sufficient  volume  to  offset  the 
present  cost,  might  be  too  much  to  take  care  of  the  future  cost,  5  or 
10  years  perhaps,  so  that  they  wanted  a  flexible,  automatic  adjustment 
charged  to  the  consumer,  and  there  was  no  other  plan  that  provided 
that  except  Service  at  Cost,  which  rises  and  falls  in  its  cost  to  the 
consumer  based  on  the  then  existing  cost  of  operation.  Of  course  the 
interesting  feature  of  Service  at  Cost  to  the  investor  is  the  fact  that 
investment  is  always  protected.  There  has  been  a  growing  tendency 
in  recent  years  to  rather  ignore  the  shareholders  and  that  they  ought 
to  be  taken  care  of  last;  in  fact,  this  has  been  openly  advocated.  Only 
recently  in  Toronto,  where  the  trouble  with  the  street  railway  is  very 
much  in  the  foreground,  it  has  been  openly  advocated  that  if  the 
shareholders  were  to  lose  by  this  present  condition — why,  let  them  take 
their  loss.  Service  at  Cost  always  provides  for  invested  capital  as 
part  of  the  cost. 

There  are  a  number  of  other  features  of  the  Service  at  Cost  plan 
which  you  will  find  in  the  booklets  that  I  have  brought  here,  and  I 
have  sufficient  of  them  for  distribution  to  all  of  you,  which  handles 
the  subject  at  a  little  greater  length,  and  perhaps  if  you  take  this 
book  and  at  your  leisure  look  through  it,  you  will  get  the  ABC  of  the 
plan,  and  you  can   see  its  adaptation  to   public  utilities   particularly 


130  Proceedings  Canadian  Electrical  Association 

and  its  application  to  light  and  power,  particularly  its  flexibility, 
its  adjustable  qualities  to  any  local  conditions,  is  something  that  has 
endeared  it  to  cities  of  every  country. 

When  this  plan  was  stai'ted  originally  in  Cleveland,  Ohio,  it  was 
intended  solely  as  a  temporary  solution,  but  since  that  time  it  has 
broadened  out  considerably. 

Last  year  we  took  the  thing  over  to  Massachusetts  and  used  it  to 
solve  a  condition  there  that  had  defeated  best  efforts  of  legislature 
for  a  number  of  years,  and  that  was  in  the  case  of  Boston  Elevated 
Railroad  and  Bay  State  System,  the  largest  transportation  system  in 
the  world.  It  has  been  used  to  solve  the  problem  in  Montreal.  It  is 
going  to  be  applied  in  St.  John,  N.B.,  and  probably  other  cities  in  the 
Dominion  in  the  very  near  future. 

If  you  will  just  run  through  this  booklet,  particularly  in  regard 
to  the  summary  at  the  rear,  in  which  it  shows  that  the  Service  at 
Cost  calls,  first,  for  close  public  supervision,  and  I  bear  with  special 
emphasis  upon  that,  because  I  think  you  will  all  find  at  the  present 
day  if  the  public  feels  they  are  having  a  voice  in  the  management  of 
their  public  utilities  it  instils  a  degree  of  confidence  which  has  been 
gradually  lost  in  recent  years,  and  if  they  can  feel  they  are  having  a 
voice  in  the  management  of  those  companies,  whether  they  have  or 
not,  why  they  are  apt  to  have  a  restored  confidence  in  the  future  in 
the  conduct  of  the  business.  It  also  calls  for  an  improvement  in  ser- 
vice and  the  maintenance  of  service  at  its  best  standard. 
It  also  demands  efficient  and  honest  administration.  That  is 
no  reflection  upon  the  present  administration  in  any  case, 
but  it  is  well  to  hold  that  out  to  the  public  as  one  of  the 
guarantees  that  plan  carries  with  it.  It  provides  essentially  for  just 
sufficient  revenue  to  pay  the  actual  cost  of  operation,  and  it  is  from 
that  clause  that  the  plan  gets  its  name,  Service  at  Cost.  It  guarantees 
the  integrity  of  the  investment  at  all  times,  as  I  have  pointed  out,  by 
guaranteeing  return  on  the  capital,  and  restores  credit  of  the  utilities 
affected,  and  renews  public  confidence  in  them.  Of  course  we  all 
realize  in  the  last  6  or  10  years  the  credit  of  the  jcompanies  has  been 
practically  lost,  and  that  is  surely  so  in  the  case  of  transportation  lines. 
But  where  a  plan  carries  with  it  a  guaranteed  return  on  capital,  it  will 
invite  capital  investment  at  any  time  that  the  companies  desire  it  for 
extension  and  improvements. 

I  think  that  that  summarizes  the  plan  about  as  clearly  and  briefly 
as  it  is  possible  to  do  it  without  goin.tr  too  far  into  the  technical  con- 
sideration of  the  thing,  which  I  do  not  want  to  bore  you  with  this 
morning.  If  you  will  run  through  this  booklet  you  can  get  an  idea 
of  its  application  to  other  cities,  the  essential  principles  of  the  plan, 
how  it  can  be  applied,  and  it  is  worthy  of  note  that  it  can  be  applied 
either  to  street  railways,  telephone,  gas,  electric  light,  beat,  power, 
anything  at  all.  It  can  be  used  just  as  effectually  as  it  has  been  used 
in  the  case  of  the  street  railway  companies.     Its  restoration  of  public 
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confidence  is  perhaps  one  of  the  best  features  of  the  plan,  because  in 
Cleveland  and  in  Boston — particularly  in  the  latter  city,  where  people 
for  years  have  fought  against  increase  in  fares  from  6c  to  6c — under 
public  trial  of  Service  at  Cost  they  are  going  to  pay  10c  on  the  1st  of 
July,  almost  willingly,  because  the  road  is  now  under  their  own  juris- 
diction, and  of  course  they  feel  anything-  they  are  doing  themselves 
must  be  right — so  they  are  paying  10c  now,  where  they  would  not  pay 
6c  before,  and  the  same  thing  has  been  demonstrated  in  other  cities. 

In  the  case  of  Washington,  D.C..  the  Public  Service  Commissioners 
gave  the  railways  the  right  to  charge  6c  fare,  after  three  or  four 
years  of  fighting,  and  here  only  two  or  three  days  ago  they  supple- 
mented that  by  giving  the  company  the  right  to  charge  2c  for  transfer. 
Why.  in  the  old  days  that  would  have  been  almost  a  subject  for  revolu- 
tion! In  the  case  of  Bay  State  road  in  Massachusetts,  they  had  been 
struggling  for  years  under  5c  fare.  As  soon  as  the  Service  at  Cost 
plan  went  into  effect  they  charged  7c  fare,  and  now  they  are  going 
to  increase  the  rate  in  about  a  month  to  8c,  with  prospect  before  the 
first  of  the  year  it  will  probably  be  10c,  ten  tickets  for  a  dollar,  no 
reduction,  and  the  public  seems  perfectly  satisfied. 

It  is  only  because  this  feature  of  public  control  has  been  inserted 
as  part  of  the  plan,  and  the  people  have  been  invited  to  come 
in  and  run  this  road  with  us,  appoint  your  own  commissioners  on  the 
board,  your  own  board  of  directors,  have  a  voice  in  the  management 
of  its  affairs,  and  when  the  public  steps  in  and  has  a  chance  of  review- 
ing the  operating  conditions,  and  add  up  the  receipts  and  expenses, 
and  see  where  the  company  gets  off,  why  they  know  there  is  only  one 
alternative,  only  one  logical  thing  to  do,  that  is  to  charge  enough  to 
make  the  company  self-supporting — and  that  has  never  failed  to  be 
true.  As  soon  as  the  public  have  come  to  realize  that  what  the  com- 
pany has  been  contending  for  years  is  true,  they  have  invariably 
swung  around  and  have  advanced  a,  higher  charge  than  the  company 
had  ever  dared  to  suggest  in  the  past. 

I  will  just  leave  that  subject  with  you  there.  There  are  many 
other  phases  of  it  I  would  like  to  go  into,  but  it  is  now  getting 
pretty  late,  and  there  are  some  questions  you  would  probably  like  to 
ask  about  this. 

There  are  one  or  two  gentlemen  of  authority  that  I  would  like 
to  quote  on  the  subject,  whose  opinions  are  worth  while  listening  to, 
particularly  from  the  financial  end,  but  if  there  is  anything  that 
occurs  to  you  as  I  go  along  that  you  would  like  to  know  more  about, 
why  do  not  hesitate  to  interrupt  me. 

James  Speyer  of  New  York,  the  financial  authority,  speaking 
about  invested  capital  not  long  ago,  said:  "As  the  term  'labor'  is 
commonly  used  to  represent  millions  of  working  men  so  it  should 
be  borne  in  mind  that  the  word  'capital'  does  not  really  represent  a 
thing  nor  a  few  very  wealthy  men,  but  it  means,  in  civilized  countries, 
the   savings   of   men    and    women    of   comparatively    moderate    m 
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which  they  have  invested,  either  directly  or   indirectly,   in  industrial 
undertakings:  giving  er.iployment  to  mill: 

Those  investors,  he  they  savings  bank  depositors,  life  insurance 
policy  holders,  owners  of  railroad  and  public  utilities  securities,  etc.. 
be  they  large  or  small,  have,  during  the  last  few  years,  not  been 
shown  as  much  consideration  as  is  necessary  for  the  country's  pros- 
perity and  development.  I  think  the  people  of  our  country  have  come 
to  realize  that  it  is  impossible  for  'labor'  to  prosper  if  'capital'  is 
deprived  of  its  fair  return."  And  in  that  he  merely  voiced  the  opinion 
of  competent  authorities  all  over  the  world  at  the  present  time. 

A  very  worthy  thought  in  connection  with  Service  at  Cost  is 
the  fact  that  it  has  invariably  received  the  unanimous  endorsement  of 
labor,  and  is  quite  essential  in  the  present  development  in  our  in- 
dustrial enterprises  to  reconcile  labor  with  any  enterprises  undertaken. 
I  have  heard  labor  leaders  argue  for  Service  at  Cost,  when  it  ap- 
peared that  certain  defeat  was  facing  this  measure.  When  it  came 
up  before  the  Massachusetts  Legislature  last  year,  the  representative 
of  25,000  street  railway  operators  in  the  State  appeared  before  the 
Legislative  Committee,  he  stated,  in  a  most  profound  and  eloquent 
manner,  that  these  25,000  and  more  street  railway  employees  were 
strongly  back  of  Service  at  Cost,  because  it  was  the  only  plan  of 
operation  that  had  yet  been  proposed  that  gave  a  square  deal  to 
everybody  concerned.  And  you  can  see  why  that  must  be  so,  be- 
cause in  summing  up  the  items  of  cost  you  must  take  into  considera- 
tion wages.  Therefore  labor  is  at  all  times  provided  for  to  any  reason- 
able extent.  Under  our  present  operating  conditions  if  labor  makes 
apparently  unreasonable  demands  for  increased  wages,  there  is  nothing 
to  provide  for  that  in  our  operating  costs  at  the  present  time.  It  is  an 
added  expense  that  must  be  met  only  by  some  added  revenue.  But  by 
the  automatic  adjustment  of  Service  at  Cost  wages  always  figure  in 
as  part  of  the  cost,  so  that  it  is  not  necessary  to  go  to  the  public  con- 
tinually and  say,  we  will  have  to  get  a  little  more  for  service, 
after  such  and  such  a  date  our  labor  is  going  to  cost  more.  So  you  see 
it  is  quite  essential  that  labor  should  be  reconciled  to  this  plan  of 
operation  and  give  it  endorsement,  because  it  is  a  good  factor  to  have 
— that  is,  in  the  carrying  out  of  the  successful  operation  of  the  plan. 

I  could  read  you  an  almost  endless  number  of  endorsements  from 
competent  authorities  on  Service  at  Cost;  men  who  have  gone  into  the 
subject  and  given  years  of  thought  and  attention  to  it. 

It  is  only  a  few  weeks  ago  that  at  the  Convention  of  United 
States  Chambers  of  Commerce,  Service  at  Cost  plan  was  very  highly 
endorsed  when  the  convention  took  up  the  matter  of  public  utilities. 
The  American  Railway  Association  at  its  convention  in  New  York 
some  few  weeks  ago  also  endorsed  Service  at  Cost  plan  of  operation. 
Ex-President  Taft  only  last  week,  in  appearing  before  the  recently 
appointed  Federal  Street  Railway  Commission,  highly  endorsed  the 
Service  at  Cost  plan,  and  probably  some  of  you  gentlemen  read  his 
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remarks  on  that  subject.  He  touched  upon  the  present  operating 
costs,  and  showed  how  they  could  not  be  met  by  any  reasonable  charge. 
He  quite  agreed  that  the  old-time  charges  were  inadequate.  It  is  not 
so  long  ago  that  the  United  States  Supreme  Court,  in  the  case  of 
"Detroit  Street  Railways,  threw  out  the  case  of  the  city  against  the 
road,  on  the  ground  that  the  rates  of  fare  established  by  the  city  for 
the  road  were  inadequate  to  pay  a  reasonable  return  on  the  invested 
capital,  that  the  company  should  be  allowed  to  charge  a  rate  of  fare 
that  would  pay  for  the  cost  of  service. 

So  that  you  see  in  all  directions  the  trend  of  the  times  is  for  the 
company  to  be  put  on  a  self-sustaining  basis;  to  make  charges  that 
will  look  after  operating  costs.  In  other  words,  get  down  to  the 
Service  at  Cost  basis. 

If  there  is  anything  that  you  would  like  to  ask  about  this  subject, 
I  would  be  glad  to  give  you  such  information  as  I  can  on  it.  It  is  a 
subject  I  have  been  very  closely  identified  with  for  a  number  of  years, 
and  have  helped  to  put  it  into  effect  in  a  number  of  cities,  and  am 
even  now  at  work  on  a  draft  of  Service  at  Cost  franchise  for  three 
other  cities. 

When  the  opportunity  arrives  I  should  like  to  lay  before  your 
Executive  Board  its  adaptability  to  heat,  light  and  power  companies, 
particularly  in  Canada,  at  the  present  time.     I  thank  you,  gentlemen. 

The  President:  I  am  sure  we  are  very  much  indebted  to  Mr. 
Fredericks  for  his  paper.  If  there  is  any  question  that  any  member 
of  the  convention  would  like  to  ask  him,  I  am  sure  Mr.  Fredericks  would 
be  only  too  glad  to  answer  the  question  put.  The  matter  is  open  for 
discussion  or  questions. 

Mr.  Dion:  Mr.  President,  I  personally  feel  very  thankful  towards 
Mr.  Fredericks  for  having  brought  this  important  subject  to  our 
attention.  I  have  read  something  about  it,  and  I  am  very  much  taken 
up  with  the  plan.  I  believe,  as  Mr.  Fredericks,  that  it  may  prove  to 
be  the  salvation  of  several  companies  in  this  country.  Whether  it  will 
be  so  or  not  will  depend  largely  on  the  companies  themselves,  in  the 
manner  in  which  they  may  be  able  to,  or  the  extent  to  which  they  may 
be  able,  to  educate  public  opinion  in  the  various  localities.  Companies 
in  this  country  have  seen  their  credit  impaired  by  existing  conditions, 
and  when  they  find  themselves  unable  to  finance  their  undertakings 
any  longer,  it  seems,  in  the  Province  of  Ontario  where  I  belong,  there, 
is  only  one  thing  to  do  in  such  a  contingency — to  invite  the  public  to 
take  over  the  enterprise  at  whatever  price  they  may  see  fit  to  do  it, 
since  there  is  no  alternative.  This  Service  at  Cost  plan  has  the  merit 
of  furnishing  an  alternative,  a  plan  whereby  the  community  may  get 
practically  the  same  benefits  as  with  public  ownership  in  some  direc- 
tions, and  greater  benefits  in  other  directions,  while  at  the  same  time 
safeguarding  the  interests  of  the  shareholders.  I  had  an  illustration 
of  the  value  of  this  plan   in  its  fundamental   principles  lately  in  a 
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small  public  utility  undertaking  in  which  I  was  interested,  which 
found  itself,  due  to  war  conditions  and  other  conditions,  practically 
unable  to  continue  operations  for  very  long.  It  put  up  the  situation 
to  the  city  authorities,  pointing  out  to  them  its  inability  to  continue 
operations,  and  suggesting  that  the  city  should  either  take  over  the 
undertaking  or  put  the  company  in  a  condition  to  continue  operations. 
The  City  Council  met  the  company  in  a  very  fair  spirit,  stating  that 
they  quite  understood  the  situation.  They  did  not  want  to  take  over 
the  enterprise.  They  were  willing,  however,  to  make  a  new  agreement 
with  the  company  which  would  enable  it  to  go  on  with  the  operations, 
but  they  were  in  a  difficulty  as  to  what  to  do  or  as  to  the  extent  of 
the  relief  they  should  offer  the  company.  The  fare  and  other  condi- 
tions cannot  justly  be  fixed  for  the  whole  period  of  the  franchi- 
stated  by  Mr.  Fredericks.  The  city  might  give  relief  which  would  be 
adequate  to-day  and  inadequate  in  the  future,  or  they  might  give 
relief  which  would  be  adequate  to-day  and  which  would  be  more  than 
the  company  really  needed  in  the  future.  The  result  of  this  condition 
of  mind  was  that  we  could  not  get  together  on  any  terms  until  later, 
when  having  got  a  copy  of  the  Montreal  agreement,  which  is  a  Service 
at  Cost  agreement,  I  was  able  to  study  it  a  little,  and  I  found  in  it 
means  of  assuring  the  city  that  they  might  give  relief  without  any 
fear  of  giving  too  much,  because  they  would  automatically,  under 
some  such  plan,  get  refunded  to  them  at  the  end  of  each  year  any 
excess  in  the  relief  which  had  been  given  to  the  company.  This  was 
at  once  a  means  of  getting  together,  and  while  the  plan  the  company 
suggested  is  not  exactly  that  of  Service  at  Cost  in  all  its  features, 
it  is  fundamentally  such,  and  it  has  resulted  in  a  new  franchise  agree- 
ment being  drawn,  which  will  supersede  the  old  franchise  agreement, 
and  will  probably  fully  safeguard  the  capital  of  the  company  and 
ensure  the  continuance  of  the  service.  This  agreement  is  practically 
completed;  it  only  remains  to  be  voted,  of  course,  by  the  ratepayers, 
as  all  such  agreements  must  be  so  voted. 

This  is  a  concrete  case  where  the  principle  of  the  Service  at  Cost 
plan  will  most  likely  be  the  means  of  saving  the  company  from  ruin 
and  insuring  to  the  citizens  the  continuance  of  the  operation  of  the 
utility.  Feeling  as  I  do  about  this  Service  at  Cost  plan,  I  would  like 
to  see  this  Association  endorse  it,  if  it  is  possible  or  if  politic  to  do  it, 
in  order  to  give  it  a  greater  recommendation. 

The  President:  Any  other  gentleman  who  would  like  to  speak  on 
the  subject?  Mr.  Davies,  have  you  any  thought  on  this  subject?  Mr. 
Gould,  have  you  anything  you  would  like  to  say  to  us  on  this  subject? 

Mr.  Gould:  I  have  not  given  this  subject  much  consideration. 
Certain  it  is  that  no  company  can  do  business  at  cost;  it  has  got  to 
have  cost  and  something  more  or  it  cannot  live.  It  seems  to  me  this 
is  a  fair  way  to  arrive  at  conclusions  and  so  average  things  up  that 
every  person  connected  with  the  institution,  the  community  as  well  as 
the  investors,  can  all  live.     After  all,  it  only  amounts  to  what  is  fair. 
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PROCEEDINGS 

The  Thirtieth  Annual  Convention  of  the  Canadian  Electrical  Association 
was  held  in  Montreal  at  the  Ritz  Carlton  Hotel  on  the  16th,  17th  and 
18th  of  June,  1920. 

Although  the  attendance  was  not  the  largest  in  the  history  of  the  Asso- 
ciation it  was  a  very  earnest  and  enthusiastic  aggregation  of  the  Central 
Station    industries    and    allied    interests. 

It  was  also  a  fact  for  congratulation  to  have  as  guest,  Mr.  Martin  J. 
Insull,  President  of  the  National  Electric  Light  Association. 

President  A.  Monro  Grier  in  the  Chair. 

The  President: — I  call  the  meeting  to  order.  I  see  the  first  item  on 
the  programme  is  the  opening  remarks  of  the  President.  With  your  kind 
permission  I  think,  if  you  do  not  mind,  I  will  treat  those  opening  remarks  in 
this  manner: 

It  is  an  exceedingly  pleasant  day  and  we  all  have  the  great  fortune  to 
be  assembled  in  the  citj-  of  Montreal.  Those  two  circumstances  are  quite 
enough  to  make  us  feel  very  joyous  indeed  in  beginning  this  Convention. 
My  anticipation  is  that,  despite  the  shortcomings  of  the  President,  and 
thanks  to  the  merits  of  the  other  members  of  the  Association,  we  are  going 
to  have  an  uncommonly  satisfactory  Convention  I  hope  sincerely  that  it 
may  be  so,  particularly  because,  as  I  dare  say  all  of  you  now  know,  there  is  in 
contemplation  a  change  in  the  headquarters  of  the  Association,  and  it  may 
be  that  it  will  be  our  good  fortune  to  have  them  fixed,  for  at  all  events  some 
stated  period,  in  the  city  of  Montreal.  That,  of  course,  is  something  that 
will  be  dealt  with  by  the  executive  session  on  the  concluding  day  of  the 
Convention. 

We  are  all  exceedingly  glad  to  have  visitors  from  the  United  States  with 
us  this  morning,  and  shall,  throughout  the  Convention,  be  glad  to  have  them. 
Later  on  I  hope  it  will  be  our  good  fortune  to  hear  from  all  of  those  visiting 
us,  but  I  am  glad  to  assure  them  now  that  we  are  all  thankful  to  think  that 
they  arc  cither  with  at  now  or  will  be  with  us  during  the  course  of  the  Con- 
vention. 

The  Secretary,  in  this  connection,  has  directed  my  attention  to  this 
important  announcement  that  Mr.  .Martin  J.  Insull  will  arrive  this  evening 
and  I  trust,  even  though  we  may  not  have  the  pleasure  of  hearing  him  this 
evening,  we  shall  certainly  have  the  pleasure  of  listening  to  him  tomorrow. 

For  the  purpose  of  one  particular  item  I  shall  now  declare  thai  we  are 
in  Executive  session.  I  say  this  so  thai  we  may  as  nearly  as  possible  conform 
to  one  of  the  rules  of  the  Association  which,  generally  speaking,  we  have 
ignored  to  a  certain  extent.  This  should  strictly  have  been  done  some  time 
ago,  but  it  has  been  our  wont  to  do  it  at  the  Convention  itself;  that  is  to 
say,  to  appoint  a  Nominating  Committee.  My  difficulty  of  course,  has  I 
that  there  are  so  many  excellent  men,  each  ami  all  of  w  bom  mighl  be  nomin- 
ated and  I  have  thought  to  deal  with  it  along  geographical  lin<  i  dis- 
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tribute  the  personnel,  as  far  as  possible,  throughout  portions  of  Canada 
represented  here,  and  I  have,  therefore  the  pleasure  of  naming  on  the  Nom- 
inating Committee  Mr.  I).  B.  McDougall,  of  Toronto;  Mr.  Dion,  of  Ottawa: 
Mr.  Pratt,  of  Hamilton;  Mr.  Gould,  of  Rideau  Power  Company,  and  last — 
reserving  it  to  the  last,  not  as  a  matter  of  disrespect  but  of  honour — Mr.  Bagg, 
of  Montreal. 

The  aexl  it  im  is  the  Minutes  of  the  1919  Annual  Convention. 
Mr.   Wm.   Volkmann,   Secretary: — The  Minutes   of  the   1919  Annual 
<  '(invention  are  all  as  published  in  the  report  of  the  29th  Annual  Convention. 
I  do  not  think  that  it  will  be  necessary  for  me  to  read  last  year's  Proceedings 
as  published,  probably  a  motion  to  adopt  as  printed  will  be  in  order. 

M  k.  J.  B.  Woodyatt: — I  would  like  to  move  that  they  be  adopted  as 
printed. 

Mr.    D.    II.    McDougall: — I  second   that    motion.      {Carried.) 

The  President: — The  next  item  of  business  is  the  Report  of  the  Secre- 
tary-Treasurer,   Mr.    Volkmann. 


REPORT  OF  SECRETARY-TREASURER,  1919-1920 

Mr.  President  and  Fellow-members:-  -The  past  year  has  been  a  very  busy 
and  trying  one  for  the  Association,  especially  in  respect  to  our  affiliation  with 
the  N.  E.  L.  A.,  due  to  the  casting  of  its  Constitution  and  activities. 

The  N.  E.  L.  A.  last  fall  put  up  to  this  Association  the  collection  of  the 
percentage  dues  of  our  member  companies  in  cities  of  over  25,000  population. 
There  were  nt  thai  time  Hi  such  members  of  which  14  were  in  arrears,  some 
as  far  back  as  1914.  After  considerable  correspondence  on  the  part  of  the 
Secretary,  the  N.E.  L.  A.  agreed  to  cancel  all  hack  outstanding  dues  if 
members  in  arrears  paid  th<  ir  MHO  and  1920  percentage  dues.  I  take  pleasure 
in  reporting  thai  all  but  five  of  our  member  companies  are  now  in  good 
standing.  This  item  has  involved  considerable  time  and  correspondence  on 
the  pari   of  I  he  Secretary. 

The  Executive  of  the  Association  have  held  three  meetings  during  tin- 
past  year,  two  at  Montreal  and  one  at  Toronto,  as  against  one  in  1918  and 
L919. 

As  a  result  of  the  discussion  arising  at  these  nice  ings.  involving  the  ques- 
tion of  pen-en  age  dues,  the  present  status  of  our  Association  in  the  N.  E.  L.  A. 
and  the  change  in  the  organization  of  the  N.  E.  L.  A.,  it  was  shown  thai  our 
present  constitution  which  was  adopted  in  1011  needed  revision.  Your 
Secretary  with  the  approval  of  the  President,  undertook,  after  a  conference 
at  New  Fork,  with  Mr.  Aylesworth,  Executive  Manager,  X.  E.  L.  A.,  the 
entire  revision  of  our  Constitution.  This  was  submitted  at  our  last  Executive 
meeting  at  which  it  was  gone  over  in  detail.  This  proposed  revision  of  the 
Constitution  will  l>e  submitted  for  the  approval  of  the  Association  at  the 
Annual    Executive    Session    on    Friday. 

The  X.  E.  L.  A.  at  its  Annual  Convention  at  Passadena  May  ls-22 
adopted  a  revision  of  its  constitution  involving  a  complete  reorganization  of 
the  Association  and  its  activities.    It  is  its  desire  that  the  Canadian  Electrical 
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Association  work  in  complete  harmony  with  it  as  reorganized.  I.  however, 
will  not  touch  on  this  as  we  will  have  President  Instill  with  us  to  tell  u-  all 
these  details. 

FINANCES. 

The  Association  is  in  an  extremely  good  condition  with  respecl  to 
finances.  As  contracted  with  a  deficit  in  1917.  which  required  special  sub- 
scriptions from  our  company  members,  we  now  have  asse  s  to  the  extent  of 
over  $3,864.00,  including  8700.00  in  fully  registered  Victory  Bonds  issued  in 
1918.  The  funds  of  the  Association  were  increased  by  SCI).",. 00  in  1918; 
by  $1,092.00  in  1919;  by  $1,445.00  in  1920.  over  and  above  all  exp< 
In  addition  to  this  there  is  appoximately  $950.00  outstanding  being  fixed 
and  percentage  dues  for  the  calendar  year,  of  which  one-halt'  is  owing  to  the 
X.  E.  L.  A.  when  <  ollected.  The  unpaid  accounts  outstanding  do  not 
amount  to  over  860.00. 

The  disbursements  for  the  past  year  have  been  somewhal  above  those  of 
the  previous  year  principally  due  to  the  higher  cost  of  printing  and  stationery  . 

PROCEEDINGS. 

The  1919  proceedings  consisted  of  136  pages  of  printed  matter  against  84 
pages  for  1918,  this  increase  being  due  largely  to  a  greater  discussion  of  our 
papers  at  the  last  Convention.  hope  that  the  discussion  of  this  year's 
papers  and  reports  will  also  exceed  that  of  last  year,  as  after  all  it  is  the  dis- 
cussion that  carries  the  greatest  interchange  of  ideas.  Thes  ■  proceedings 
are  printed  so  that  there  may  be  a  permanent  and  authentic  record  of  our 
Annual  meetings. 

It  may  be  of  some  interest  to  our  members  to  know  how  this  item  is 
handled.  We  receive  from  our  stenographer  two  copies  of  the  discussion. 
One  copy  of  the  stenographic  note-  is  cut  up  and  the  remarks  of  each  dele- 
gate assembled  and  forwarded  to  him  for  correction.  After  return  of  corrected 
notes,  the  changes  are  all  noted  in  the  permanent  record  which,  with  reports, 
is  turned  over  to  the  printers.  The  first  or  galley  proofs  returned  are  all 
carefully  read  for  errors  and  corrections  and  edited,  after  which  they  are  re- 
turned and  corrections  made.  Page  proofs  are  next  submitted  which  again 
an-  carefully  and  completely  checked  for  correction  of  errors.  location  of  cuts. 
etc.,  and  if  correcl  are  returned  for  final  printing  and  binding. 

During  the  past  year,  in  addition  to  our  own  standing  committees,  and 
otir  representatives  on  X.  E.  L.  A.  committees,  we  have  had  representatives 
on  two  sub-committees  of  the  Canadian  Engineering  Standards  Association 
one  dealing  with  standardization  of  lamps  and  one  dealing  with  standard- 
ization   of   distribution    transformers. 

In  closing  this  annual  report  I  desire  to  thank  all  members  of  the  Asso- 
ciation and  the  Executive  for  their  hearty  co-operation  during  the  p:i- 1  year. 

Respectfully  submitted, 

W\i.  Yui.kMA.w.  Secretary-Treasurer. 
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REPORT  OF  AUDITOR. 

RECEIPTS. 

Cash  on  Hand  and  in  Bank,  June  1,  1918 SI, 732. 15 

Membership  dues  Class  A $  695.00 

"     B 505.00 

"     C 95.00 

"     D 370.00 

"     E 160.00 

Membership  dues  percentage 2,457.28 

■ 4,282.2s 

Electrical  Employers'  Association 500.00 

Sale  of  Handbooks 15.00 

Interest  on  Victory  Bonds 38.50 

Sundries 25.30 

$6,593.23 

DISBURSEMENTS. 

Stationery  and  Printing $  104.00 

General  Office  Expenses ^ 104.60 

Travelling  Expenses 123.00 

Electrical  Employers'  Association  Expenses 200.24 

Postage 68.34 

Exchange  on  Cheques 7.27 

Auditing  to  June  16,  1919 40.00 

Printing  Proceedings 589.00 

Convention  Expenses.  1919 268.81 

National  Electric  Light  Association  Percentage 996.98 

National  Electric  Light  Association  Handbooks 6.00 

Honorarium,  Secretary-Treasurer,  1919 500.00 

(  ash  in  Bank.  .' 3,562.19 

( 'ash  on  Hand 22.80 

Mil.     A.    Monro    GrIER,     PRESIDENT,  $6,593.23 

Canadian    Electrical    Association. 

Dear  Sir: — I  hereby  certify  that  I  have  examined  the  books  and 
vouchers  of  the  Canadian  Electrical  Association  and  have  found  them  to  be 
in  accord   with  above  statement. 

Yours  very  truly, 
Toronto,  June  8,  1U20.  \Y.  S.  Andrews,  Auditor. 

The  President:-  Anything  arising  out  of  the  report  of  the  Secretary- 
Treasurer?  If  there  is  not,  I  shall  be  interested" in  hearing  a  motion  for  its 
adoption.  I  should  like  to  make  this  observation  myself:  Two  things  must 
impress  us  in  listening  to  the  Report,  the  zeal  and  activity  of  the  Secretary 
and  secondly  the  good  result  of  thai  /.calami  that  activity. 

Mk.  It.  B.  McDunnough:     I   would  beg  to  move  the  adoption  of  the 
Secretary's  report . 

Mr.  I).  II.  Mc  I>or..\i.i.:  In  seconding  that  motion  I  want  to  emphasize 
the  remarks  you  have  made  as  to  the  pains  and  care  and  amount  of  labour 
that  the  Secretary  has  put  on  the  work  during  the  past  year,  because  I 
happen  to  know — he  being  in  my  office— 1  happen  to  know  a  good  deal  about 
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it,  and  I  think  the  Association  is  to  be  congratulated  upon  the  Secretary  that 
it  has  had,  and  upon  the  success  of  the  year's  work  as  exemplified  by  the  re- 
port.   I  have  much  pleasure  in  seconding  the  motion.     (Carried.) 

The  President: — There  is  no  special  correspondence,  which  is  the  next 
item  on  the  programme,  and  so  we  will  pass  on  to  the  first  Report,  which  is  the 
Report  of  Committee  on  Meters  by  Mr.  Turley,  of  the  Montreal  Light,  Beat 
&  Power,  Consolidated,  who  is  chairman  of  that  committee. 

May  I  say  this,  at  this  juncture,  I  have  the  pleasure  of  meeting  lure. 
and  have  had  the  pleasure  of  meeting  elsewhere,  many  gentlemen  connected 
with  electrical  interests  in  various  parts  of  Canada.  My  memory  of  faces,  I 
believe,  is  fairly  good;  my  memory  of  names,  taken  alone,  is  not  bad.  My 
memory  of  faces  taken  in  conjuntion  with  names  is  not  very  good,  and  I 
should  consider  it  a  very  great  kindness  on  the  part  of  anyone,  should  I  not 
have  the  good  fortune  to  recall  the  connection  between  the  name  and  face, 
to  tell  me  what  that  connection  is. 

Mr.  E.  J.  Turley: — Mr.  Chairman  and  gentlemen,  with  regard  to  the 
Report  of  the  Meter  Committee,  I  note  in  the  programme  as  laid  out,  that 
you  have  Report  of  Committee  on  Meters  and  also  later  on  you  have  Meter 
Committee  of  N.  E.  L.  A.  I  would  like  to  be  permitted  to  alter  that  a  little 
and  read  first  the  Report  on  Committee  of  X.  E.  L.  A.,  and  then  Report  of 
the  Meter  Committee,  the  reason  being  that  there  are  a  lot  of  matters  taken 
up  by  the  N.  E.  L.  A.,  of  which  our  Report  is  practically  a  continuation. 

The  President: — That  strikes  me  as  an  altogether  good  suggestion. 

Mr.  Turley: — I  would  like  to  read  that  Report  first,  and  then  continue 
our  own  Report. 


Can  be  Taken  Apart 
Without  Disturbing 

The  Adjustment 

— and  reassembled  again  in  a  few  minutes. 
This  makes  it  possible  to  repair  or  replace 
any  element  easily,  quickly  and  cheaply. 

Sangamo  Type  H 
Meter 

The  main  grid  complete — moving  element, 
light  load  adjustment  and  all — is  easily  re- 
moved by  taking  out  three  screws. 

Sangamo  Bulletins  tell  why     ask  for  them. 

Sanoamo  Electric  Company 

Toronto  of  CanadfiXiimited        Montreal 


12 


Proceedings  Canadian  Electrical  Association 


REPORT  ON  WORK  DONE  BY  THE  N.E.L.A. 
METER  COMMITTEE,  1920 

I  attended  some  of  the  meetings  of  the  N.B.L.A.  Committee.  Their 
report  has  been  printed  and  will  probably  be  available  in  a  short  while. 

One  of  the  questions  with  which  they  dealt  at  considerable  length  this 
year,  was  the  question  of  training  of  Meter  Testers.  Of  course,  their  system 
of  testing  meters  is  somewhat  different  from  our  system,  and  I  personally 
believe  it  is  more  practical  and  also  that  it  would  be  worth  consideration, 
to  arrange  a  combination  of  the  good  points  of  their  system  and  the  good 
points  of  our  system,  and  if  possible,  have  it  adopted  for  use  in  Canada. 

They  sent  questionaires  to  150  Companies  asking  their  experience  with 
regard  to  the  training  of  Meter  Testers,  and  the  reply  was  tabulated  and  the 
following  conclusions  were  drawn: —  — 

1  A  need  is  felt  for  ah  outlined  course  supervised  by  an  instructor  to  be 
given  partly  on  the  Company's  time  and  partly  on  the  employees*  time. 

-  The  apprentices  shoidd  preferably  have  a  high  school  and  at  least  a 
grammar  school  education,  and  should  be  trained  for  general  meter  testing 
rather   Tian   specialized   work. 

3  The  Meterman's  Handbook  should  be  loaned  gratis  to  the  appren- 
i  ices. 

1  A  spirit  of  competition  or  friendly  rivalry  should  be  encouraged 
anions  the  students  in  the  course. 

5  The  apprentices  should  start  their  training  in  the  meter  shop  and 
receive  a  series  of  written  examinations  to  be  followed  later  on  by  oral  quizzes 
on  their  papers,  outlines  of  the  various  courses  are  all  shown  in  their  report. 
Owing  to  the  extent  of  territory  covered  a  Western  Sub-Committee  was 
formed,  the  subjects  dealt  with  then  were  as  follows: — 

1     Entrance  swil  -lies  and  testing  devices. 
(2)   Special  meter  schemes. 
3     K.v.a.  demand  measurements, 
ft)  Fusing  of  potential  transformers. 
.".    ( 'urrenl  and  potential  limits  of  Belf-contained  watt  hour  meters. 

6  Out-door  metering  equipment,  and  the  following  were  the  conclu- 
sions   arrived    at: — 

With  regard  to  Xo.  1.  such  divergent  ideas  existed  that  it  was  concluded 
to  refer  the  whole  matter  to  Sub-Committee  for  next  year. 

With  regard  to  No.  2.  a  large  number  of  special  metering  connections 
according  to  special  requirements  were  found. 

(1)  One  company,  usins  to  quite  an  extent,  a  single  polyphase  meter  for 
three-phase  power  and  three-wire  lighting,  and  a  somewhat  similar  scheme 
for  metering  two-wire  and  three-wire  lighting,  also  several  three-phase 
measuring  schemes  different  from  the  standard  were  found  in  service  in  a  num- 
ber of  cases.  Diagram  and  proof  of  all  these  are  lieins,'  prepared  for  possible 
inclusion  at  some  future  time  in  the  Meterman's  1  landbook,  when  it  may  be 
revised,  thus  making  it  available  for  all  member  companies. 

Regarding  the  Xo.  .1  K.v.a.  hour  and  demand  meter  measurements. 
There  was  a  divergence  of  opinion  as  to  how  the  low-power  factor  condition 
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should  be  dealt  with.  The  most  generally  used  meter  in  service  was  found  to 
be  a  combination  of  two  watthour  meters,  one  measuring  the  watt  com- 
ponent, the  other  the  reactive  component. 

From  the  record  of  the  two  the  kilowatt  hours  were  derived  or  tin-  power 
factor  depending  upon  the  system  of  charging.  The  Committee  decided  that 
in  as  much  as  the  fundamental  question  of  the  definition  of  power  factor  was 
still  open  no  conclusive  recommendation  on  k.v.a.  and  demand  meters  should 
he  made  at  this  time. 

Regarding  Xo.  4  Fusing  of  potential  transformers.  It  was  found  that 
most  companies  did  not  fuse  potential  transformers  used  with  watthour 
meters  on  6600  volts  or  less, as  they  prefer  meeting  the  hazard  of  not  protesting 
potential  transformers  to  the  difficulty  of  adjusting  bills  rendered  incorrect- 
ly due  to  non-registration  of  one  meter  for  an  unknown  period  of  time. 

5  Current  and  potential  limits  of  self-contained  meter.  The  Committee 
felt  that  it  is  not  advisable  to  set  a  standard  at  the  present  time  as  to  the 
upper  limits  of  either  current  or  potential  of  self-contained  watthour  meter-. 

ti  Out-door  metering.  It  was  found  that  there  was  room  for  considerable 
improvement  by  the  manufacturers  to  meet  the  requirements  of  this  service, 
and  that  the  system  which  seems  to  have  proven  the  most  satisfactory 
consisted  of  an  out-door  pole-type  current  and  potential  transformer  the 
meter  installed  at  the  bottom  of  the  pole. 

The  Sub-Committee  on  instrument  transformers  did  considerable  in- 
vestigation with  reference  to  test  methods  standardization  of  type  and 
accuracy.  They  decided  that  an  effort  should  be  made  to  bring  about 
standardization  in  terminal  dimensions  and  provision  for  mounting  current 
transformers,  and  that  this  standardization  should  be  as  regards  transformers 
of  the  same  type  and  different  ratings  as  regards  transformers  of  different 
types,  as  if  possible  as  regards  transformers  of  different  manufacture,  this 
applying  more  particularly  to  the  variations  of  distances  between  centres  of 
bolt  holes  for  mounting,  as  the  companies  are  put  to  considerable  expense  in 
making  replacemen  s  in  case  of  burn-outs. 

With  regard  to  breakdown  test.  The  practice  adopted  on  potential 
transformers  was  to  use  a  test  voltage  twice  the  rated  voltage,  plus  L000 
volts,  and  with  regard  to  current  transformer,  twice  >4  rated  voltage  plus  2000 
volts. 

With  regard  to  initial  accuracy  test.  These  were  made  under  two  head-, 
light  load  representing  10rc  or  less  of  the  transformer  rating,  and  full  load 
representing  7-V  ,    or  more  of  the  transformer  rating. 

An  average  of  all  tests  showed  a  light  load  accuracy  of  '.>'.). 99'  ,  and  a  full 
load  accuracy  of  99.46',. 

The  average  accuracy  of  the  potential  transformers  was  not  quite  as 
good,  maximum  inaccuracy  reported  was  slightly  over  2%. 

It  was  the  opinion  of  the  Committee  that  a  test  on  both  current  and 
potential  transformers  should  be  made  for  initial  accuracy  at  as  nearly  as 
possible  to  the  loads  that  would  be  met"  in  service,  and  that  corrections  for 
errors  and  inaccuracies  should  be  made  in  all  cases  where  the  importance 
justified. 
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There  was  also  made  a  sustained  accuracy  test  after  a  period  of  from 
two  to  seven  years  in  service. 

The  average  change  in  accuracy  was  shown  to  be  .  11.V-;  at  light  load, 
and  .118%  at  full  load.  This  is  so  small  a  change  as  to  be  negligible  and  leads 
to  the  belief  that  there  was  really  no  permanent  change  in  the  transformers 
between  tests. 

The  conclusion  arrived  at  was  that  the  probability  of  change  due  to 
service  usage  on  current  transformers  of  modern  type  was  small,  excepting 
cases  where  there  are  external  evidences  of  damage,  or  where  conditions  of 
usage  such  as  opening  of  the  secondary  circuit  under  load  would  lead  to  the 
belief  that  the  characteristics  of  the  transformer  had  been  changed. 

As  to  the  question  of  standardization  of  disc  constant  and  watthour 
meters,  it  was  the  unanimous  opinion  of  the  Committee  at  one  of  its  meetings 
that  the  desirability  of  having  a  uniform  disc  constant  for  the  same  ampere 
rating  and  voltage  range  and  increasing  in  direct  proportions  to  the  capacity 
of  various  makes  of  meters,  should  be  brought  to  the  attention  of  the  manu- 
facturers for  action  at  as  early  a  date  as  possible. 

This  question  was  brought  to  the  attention  of  the  manufacturers  and 
while  they  all  agreed  to  the  convenience  and  saving  that  would  undoubtedly 
result,  they  felt  that  it  was  not  practicable  at  the  present  time  to  make  the 
change.  The  Sub-Committee  were  instructed  to  continue  their  efforts  with  a 
view  to  arriving  at  some  standard  which  would  be  universally  satisfactory  and 
lend  itself  without  too  much  cost  to  the  new  construction. 

The  Committee  also  did  considerable  investigation  with  a  device  for 
demand  meters  known  as  the  "Knopt"  device,  but  are  not  prepared  after 
investigation  to  recommend  its  universal  adoption,  although  believing  that 
it  had  advantages  for  certain  requirements. 

They  also  made  investigations  on  a  device  known  as  the  "Curve  Straight- 
ening Device,"  the  object  of  the  device  was  to  straighten  the  curve  of  induc- 
tion watthour  meters  on  heavy  overloads. 

The  device  is  in  the  form  of  a  small  transformer  having  two  windings, 
connected  in  series,  and  the  other  in  parallel  with  the  current  coil  with  the 
watthour  meter. 

The  device  is  small  enough  to  install  within  the  meter  case.  The  con- 
clusion arrived  at  was  that  a  watt  hour  meter  equipped  with  this  device 
may  be  of  value  to  some  companies  having  installation  with  heavy  overload 
characteristics,  where  the  power  factor  and  light  load  conditions  are  such  as 
not  to  affect  its  accuracy,  and  where  the  installation  of  the  larger  meter  would 
not  meet  all  the  conditions  of  loads. 

The  Committee  also  reported  the  following  new  developments: — 

Type  M7,  Demand  Meter  Register.    General  Electric  Company. 

Volt  Amp.  Hour  Meter 

Type  C.A.  Graphic  Instrument. 

Graphic  Watt  I  lour  Meter. 

Type  K.H.  Demand  Meter  Westinghouse,  (Lincoln). 

Electrostatic  Glow  Meter  Westinghouse. 

After  listening  to  the  various  reports  and  examining  them  carefully,  I 
have  come  to  tlie  conclusion  that  the  question  which  most  affects  metering  of 
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electric  current  in  the  U.S.A.  at  the  present  time  is  one  of  standardization  of 
meters  and  allied  equipment,  and  we  in  Canada  at  the  present  time  should, 
I  believe,  take  steps  if  pos  ible  to  overcome  this  difficulty  before  our  equip- 
ment reaches  a  point  where  extensive  alterations  due  to  standardization 
would  be  prohibitive  in  cost. 

My  suggestion  would  be  that  the  Canadian  Standard  Association  be 
requested  by  the  Canadian  Electrical  Association  to  arrange  for  a  Committee 
on  the  Standardization  of  Electric  Watthour  Meters,  also  Potential  and  Cur- 
rent  coils. 
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The  Committee  this  year  made  investigations  with  reference  to  the 
accuracy  of  meters  after  being  in  service  for  seal  period  and  longer. 

This  investigation  was  made  with  the  view  to  trying  to  find  if  it  were 
not  advisable  to  petition  the  Government  to  change  the  seal  period  on 
Electric  Meters. 

A  number  of  member  Companies  were  asked  to  report  on  the  accuracy 
percentage  of  meters  they  find,  of  inaccuracies  at  the  time  they  were  brought 
in  for  re-seal,  and  the  unanimous  opinion  was  that  meters  of  the  new  design, 
i.e.,  of  the  designs  since  1910,  were  found  to  be  very  little  changed  after  oper- 
ating continuously  from  five  to  nine  years. 

There  was,  however,  a  small  percentage  of  the  meters  made  previous 
to  this  date  which  varied  slightly  after  being  in  service  for  longer  than  six 
years. 

In  one  instance  where  a  careful  record  was  taken  of  5,000  meters  which 
had  been  in  service  from  six  to  nine  years,  only  1%  were  found  to  be  outside 
of  the  Government  requirements,  and  this  1  %  is  a  question  if  the  error  was 
not  caused  by  transportation,  and  this  brought  up  a  question  as  to  whether 
it  would  be  more  economical,  too,  instead  of  following  the  practice  which 
exists  at  present  in  nearly  all  Canadian  Companies,  viz.,  that  of  removing 
of  meters  to  the  shops  for  cleaning,  and  repairing  at  the  end  of  their  sealeil 
period. 

The  idea  which  we  had  in  view  was,  that  if  the  meters  after  being  in 
service  for  the  duration  of  their  sealed  period  were  tested  in  situ  and  found 
to  he  correct,  they  should  be  sealed  and  left  for  another  five  years,  and  if 
found  to  be  incorrect,  they  would  be  removed  to  the  shops  and  repaired, 
cleaned  and  re-sealed  for  future  service. 

Several  of  the  Companies  furnished  reports  of  the  cost  covering  removal. 
repairs  and  re-sealing,  including  the  cost  of  seal,  and  the  average  of  these 
was  SI. 70  per  meter. 

We  also  had  prepared  an  estimate  by  two  of  the  member  Companies, 
giving  the  probable  cost,  and  the  estimate  showed  that  with  the  extra  charge 
of  S1.00  made  by  the  Government  for  meters  tested  in  situ,  thai  it  was  cheap,  r 
to  follow  the  present  practice.  However,  we  believe  if  the  Government  were 
properly  approached  they  would  reconsider  this  excessive  charge  and  alter 
it  to  such  a  rate  that  meters  could  be  economically  tested  in  situ. 
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We  believe  if  this  practice  were  adopted  it  would  do  away  with  the 
breaking  of  a  large  number  of  jewels,  which  under  the  present  system  are 
injured  in  transportation. 

With  regard  to  the  extension  of  Seals.  The  majority  were  of  the  opinion 
that  the  seal  date  could  be  extended  to  eight  years  without  seriously  impairing 
the  high  standard  •>!'  accuracy  which  at  present  exists  in  Canadian  meters. 

Data  collected  showed  that  at  least  98' ,  of  the  meters  were  within  Gov- 
ernment limits  when  removed  for  re-seal. 

Your  Committee  also  considered  the  question  of  a  uniform  Disk  Con- 
stant for  all  integrating  watt  hour  meters,  and  concluded  that  the  adoption 
of  the  uniform  Constant  for  all  is  an  important  consideration,  and  the  con- 
sent of  the  manufacturers  to  the  manufacture  of  the  meters  with  this  Con- 
tain, in  future  should  be  seriously  considered. 

The  Constant  suggested  is  based  on  .25  watt  hours  for  every  550  watts 
of  meter  capacity,  the  Constant  to  be  in  terms  of  watt  hours,  i.e..  a  five 
ampere  operating  on  110  volt  circuit  would  be  so  constructed  that  for  every 
revolution  of  the  disk  the  meter  would  register  .2.">  watt  hours,  which  means 
that  the  speed  of  the  meter  would  be  33  1-3  revolutions  per  minute. 

TOUT  Committer  have  this  year  been  furnished  with  detailed  infor- 
mation with  reference  to  Lincoln  Demand  Meters,  also  the  Type  M.  7  of 
the  General  Electric  Co. 

We  have  not  made  any  extensive  investigations  with  regard  to  either 
of  these,  hut  from  information  obtainable,  it  would  seem  that  they  are  well 
worth  serious  consideration  For  services  for  which  tiny  are  intended. 

The  Lincoln  Demand  Meter  was  designed  with  the  idea  in  view  that 
t  lie  customer  should  be  charged,  as  nearly  as  possible,  on  the  effect  of  his 
class  of  demand  on  the  supply  companies'  transformers  and  equipment.  It 
is  a  Kilowatt  Demand  Meter  which  measures  the  heating  effect  on  the  equip- 
ment . 

A  small  number  of  them  are  at  present  being  tried  out  by  some  of  the 
member  Companies,  bill  no  definite  reports  have  been  furnished  us  yet. 

Another  matter  which  is  of  considerable  importance,  especially  to  mem- 
ber ( 'on i panics  in  Quebec,  is  that  of  having  adopted  a  law  similar  to  the  one 
under  which  the  Ontario  Companies  operate  in  connection  with  the  sealing 
of  fuses  on  the  inlet  to  the  meters. 

We  believe  that  a  Committee  should  be  formed  amongst  the  Quebec 
Member  Companies,  with  the  object  of  preparing  and  endeavouring  to  have 
adopted,  a  law  covering  this  matter. 
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BacOBD  Showing  Errors  Found  in  Different  Makes  OF  Meter*  Which  Had  Been 
in  Service  for  Periods  From    1  to  9  Years — These  Meters  Practical!  i 
All  Tested    Nil  When    Sealed. 


Type 

Cap. 

Date 

of 

Date  Returned 

< ;-  of  Error 

Make 

Full 

Light 

Remarks 

Seal 

Load 

Load 

"Westinghouse 

C   B. 

5 

1912 

October  25,  1919 

+  2.3 

+  2.0 

11 

5 

1912 

** 

+  3.3 

+  2.0 

" 

5 

1913 

" 

+  1.4 

-  1   0 

" 

5 

1913 

" 

+  1.7 

+  1   0 

" 

5 

1913 

" 

+  1.3 

Nil 

'• 

5 

1913 

" 

+  3.0 

+  4.0 

" 

10 

1913 

" 

+  1.8 

-2.0 

" 

5 

1915 

" 

+  4.7 

+  4.0 

" 

5/50 

1915 

" 

+  0.7 

+  2.0 

" 

5 

1918 

" 

+  2.4 

+  1.0 

5 

1918 

" 

Burnt  Out. 

" 

5 

+  3^8 

+  3^0 

Blurred. 

Ferranti 

C. 

5 

1910 

( >ctober27, 1919 

+  0.3 

Nil 

" 

5 

1 9 !  2 

" 

+  5.5 

+  6.0 

" 

5 

1912 

■• 

+2.7 

+  1.0 

" 

5 

1912 

" 

Nil 

Nil 

" 

5 

1912 

" 

+  1.0 

Nil 

" 

5 

1912 

Nil 

Nil 

" 

5 

1912 

" 

+  4.0 

+  3   5 

" 

5 

1912 

" 

+  1.3 

Nil 

" 

5 

1912 

" 

+  4.0 

+  3.0 

" 

5 

1912 

+  1.2 

Nil 

" 

5 

1912 

•' 

+  1.4 

+  1    0 

•• 

5 

1917 

■• 

-6.0 

8   r, 

" 

5 

1919 

" 

+  0.7 

+  1.0 

5 

+  1.2 

+  1.0 

Seal  Melted. 

C.G.E. 

9 

5 

1911 

October  25.  1919 

+  2.0 

Nil 

9 

5 

1911 

" 

Nil 

-  1.0 

9 

5 

1912 

" 

+  3.3 

+  2    0 

9 

10/100 

1912 

" 

+  1.4 

Nil 

9 

5 

1912 

" 

+  0.S 

+  1.0 

9 

5 

1912 

March  IS,  1920 

Nil 

Nil 

9 

5 

1912 

" 

+  1.2 

Nil 

9 

5 

1912 

" 

+  0.6 

Nil 

9 

5 

1912 

" 

+  1    2 

Nil 

9 

5 

1912 

rl    0 

Nil 

9 

5 

1912 

+  1.7 

-2    (1 

9 

5 

1013 

October25,  1919 

+  13 

+  2   0 

Very     Noisj   -Hum- 

9 

5 

I'll  3 

" 

Nil 

+2  o 

[ming  in  Coil 

9 

5 

1913 

11 

+  1.0 

Nil 

9 

5 

1913 

" 

-  1    1 

+  1.0 

9 

5 

1913 

+  0.7 

•  i   ii 

9 

5 

1913 

" 

+  0.7 

-  1.0 

9 

.     5 

1913 

" 

+  1.2 

+  1.0 

9 

5 

1913 

■■ 

+  1.0 

+  1:5 

9 

5 

1913 

Nil 

Nil 

9 

5 

1913 

" 

Nil 

1     0 

9 

5 

1913 

-0.4 

l    .". 

'.» 

5 

1913 

-0.4 

:,  ii 

9 

5 

1913 

March  is.  L920 

+  2  2 

Nil 

9 

.5 

1913 

•  o  r, 

3  0 

9 

5 

1913 

11 

+  0  4 

I    S 

9 

.-. 

191  3 

" 

+  1.4 

+  4   O 

9 

5 

1913 

" 

_•  ii 

Nil 

9 

5 

1913 

*  • 

-0.7 

-1-  1   o 

'.i 

5 

1913 

■  _'  :', 

•  2  0 

9 

5 

1913 

" 

Nil 

-  ii    -, 

Verj    Noisj   in  <'<>il 

9 

5 

1913 

" 

•   1    2 

Nil 

9 

5 

1913 

" 

+  0.4 

-1.5 

9 

5 

1913 

11 

+  1    6 

+  2    0 

'i 

5 

1913 

11 

•   1    3 

-1.0 

9 

5 

1913 

" 

+  1.8 

■   i   ii 

9 

5 

1913 

" 

1    ii 

a  o 

9 

5 

1913 

11 

+  2  5 

9 

5 

1913 

*• 

+  0   6 

+  1.0 

9 

•"> 

1913 

" 

+  1.8 

•  -'  0 

9 

5 

1913 

" 

+  0.4 

Nil 

9 

5 

1913 

+  0  7 

+  10 

is 
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Record  Showing  Errors  Found  in  Different  Makes  of  Meters  Which  Had  Been 

in  Service  for  Periods  From  1  to  9  Years — These  Meters  Practically 

All  Tested  Nil  When  Sealed. 


Type 

Cap. 

Date 
of 

Date  Returned 

%  of  Error 

Make 

Full 

Light 

Remarks 

Seal 

Load 

Load 

CG.E. 

9 

5 

1914 

October  25, 1919 

+  6.2 

+  5.0 

" 

9 

5 

1914 

11 

+  1.0 

Nil 

" 

9 

5 

1914 

" 

+  1.5 

+  2.0 

" 

9 

25 

1914 

11 

Nil 

-2.5 

" 

9 

5 

1914 

March  18,  1920 

+  1.3 

-6.0 

Creeping. 

" 

9 

5 

1914 

* i 

+  1.0 

-0.5 

9 

5 

1915 

" 

+  1.4 

-1.5 

" 

9 

5 

1915 

October  25.  1<U9 

+  0.6 

Nil 

" 

9 

5 

1915 

11 

+  0.4 

+  1.0 

" 

9 

5 

1916 

11 

Cover  Smashed. 

" 

14 

50/5 

1916 

" 

+  8.0 

+  7\0 

" 

9 

5 

1917 

' ' 

-  1.3 

-2.0 

" 

14 

5 

1917 

1 ' 

Standing. 

" 

14 

5 

1918 

11 

+  6.6 

Nil 

" 

9 

5 

1918 

" 

Burnt  Out. 

" 

9 

5 

1919 

" 

+  2*.7 

+  i'o 

" 

9 

5 

1919 

" 

Standing — Some- 

" 

9 

5 

1919 

" 

+  2.0 

-2.5 

thing  loose  inside. 

" 

14 

5 

1919 

" 

-2.0 

-7.0 

" 

9 

5 

1919 

" 

+  1.0 

+  1.0 

" 

9 

5 

1920 

March  18.  1920 

+  0.5 

+  1.0 

Noisy    in    Coil. 

" 

9 

5 

October  25, 1919 

+  14 

-1.0 

" 

9 

5 

" 

Nil 

+  2.0 

Seal   Blurred. 

" 

9 

5 

" 

+  1.2 

+  10 

"              " 

" 

9 

5 

' ' 

+  10 

Nil 

"              " 

" 

9 

50/5 

' ' 

+  13 

Nil 

Seal  Broken. 

" 

9 

5 

March  18,  1920 

+  1.6 

+  2.0 

Seal  Blurred. 

9 

5 

-0.6 

-17.0 

[Creeping  Backw'd  . 

Test  by  Member  Company  of  100  Meters  After  5  Years  in  Service 
1   Meter  Found  4%  Slow. 
1  Meter  Found  3  %  Slow. 
1  Meter  Found  3.4',   Fast, 
97  Meters  Found  O.K. 
Test   by   Member  Company   of  2,432   Meters  After  5   YEARS   in   Service 
250  Meters  Found  Slow. 
2,182  Meters  Found  Correct. 
Test   by   Memeer   Company   of   Meters   After   5   Years   ok   More    is    Ser1 
98';    of  Meters  Found   Correct. 


Respectfully  submitted  :- 


A.   A.  Dion  L.  W.  Pratt 

E.     K.    Speller  Win.  Volkmann 

P.  S.  Gregory  A.  IT.  Winter-.Iovner 

E.  J.  Turley — Chairman. 


Mr.  Turley: — 1  have  much  pleasure  in  moving  the  adoption  of  this  report . 
The  above  tables  are  in  reference  l<>  the  test  whi  h  had  been  made  on  those 
meters  that  have  been  in  service.  Some  of  these  show  meters  in  service  nine 
years  which  showed  absolutely  no  variation  from  the  initial  installation  test. 

The  PRESIDENT:—  It  is  moved  that  this  exceedingly  interesting  report 
be  adopted.     Will  someone  kindly  second  it'.' 

Mr.  J.  S.  Gould: — I  second  the  motion. 

The  President: — I  want  to  say  just  a  word  or  two — not  to  hear  myself 
speak,  but  because  I  want  to  hear  others  speak.  In  the  first  place  I  will 
make  the  request  that  anyone  speaking,  on  getting  up.  give  his  name  so  that 
the   reporter   may   get    it. 

In  the  second  place,  I  am  always  delighted,  if  at  the  Convention,  we 
gel  a  sort  of  battledore  and  shuttlecock  between  the  different  minds  here. 
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That  is  largely  what  these  Conventions  are  for,  and  I  am  always  distressed 
because  I  feel  there  are  men  of  very  considerable  knowledge  and  worth, 
attainment  and  thought  in  various  branches  who,  by  reas  n  of  their  modesty, 
do  not  speak  when  they  might,  with  great  effectiveness  and  great  use  to  us  all. 
1  should  like  any  here  who  are  conversant  with  any  subject  to  know  this, 
that  they  are  very  much  better  worth  listening  to  than  is  the  present  president 
of  this  Association.  I,  at  the  utmost,  am  a  mere  sort  of  exciting  generator. 
My  object  is  to  get  the  machinery  which  is  really  worth  while,  going. 

Will  you  please  bear  in  mind,  if  there  is  any  point  which  you  would  like 
to  have  cleared  up  or  if  there  is  any  point  on  which  you  feel  you  have  some- 
thing worth  while  to  say,  or  if  there  is  any  point  on  which,  in  your  mind,  there 
is  any  obscurity,  any  contribution  along  this  line,  so  far  from  being  in  the 
nature  of  an  impertinence  is  really  a  great  kindness, for  essentially  Conventions 
are  for  the  purpose  of  minds  meeting  minds  and  in  that  attrition  to  get  mutual 
benefit. 

The  meeting  is  now  open  for  discussion  upon  this  report. 

May  I  bear  my  testimony  to  this  effect,  that  it  struck  me  as  remarkable 
for  the  amount  of  meat  there  was  in  it  and  for  the  amount  of  clearness  and 
interesting    information    generally. 

Mr.  L.  W.  Pratt: — 1  would  like  to  start  the  ball  rolling  by  moving  that 
a  local  committee  be  appointed,  with  Mr.  Turley  as  chairman,  with  power 
to  select  his  own  fellow-members,  to  interview  the  Canadian  Bureau  of 
Standards  with  a  view  to  obtaining  the  standardization  of  disc  constants  and 
instrument  transformer  sizes  and  specifications,  which  is  something  that  I 
I  think  should  be  brought  under  the  control  of  the  Canadian  Bureau  of 
Standards. 

This  was  suggested  by  Mr.  Turley  and  1  do  not  know  of  any  better  or 
more  constructive  work  that  the  Meter  Committee  can  take  up  than  to  bring 
this  about. 

Mr.  McDunnough: — I  will  second  Mr.  Pratt's  motion. 

The  President: — It  has  been  moved  and  seconded,  as  indicated  in  Mr- 
Pratt's  remarks.  Of  course  the  motion  itself  is  a  contribution  t  >  the  dis- 
cussion because  it  is  a  suggestion  that  force  should  be  given  to  suggestion 
made  in  the  report  itself.  If  there  is  no  discussion  under  this  motion  I  shall 
put  it  to  the  meeting.  Perhaps  some  gentleman  wishes  to  say  something 
about   i'. 

Mb.  E.  Craig: — Do  1  understand  that  you  want  the  Canadian  Depart- 
ment of  Trade  and  Commerce  to  specif y  a  standard  disc  constant  for  watt 
hour  meters?  I  think  it  is  all  right  for  the  Meter  Committee  to  ask  the  makers 
to  adopt  a  standard  disc  constant  for  the  new  meters  as  this  will  affect  new 
meters  only.  But  if  the  Government  was  to  spe  dfy  a  certain  standard  disc 
constant,  would  not  that  mean  that  all  meters  would  have  to  conform  to  it, 
and  how  would  we  stand  with  our  old  meters  when  we  want  t  hem  tested  again, 
when    seal    ha<    expire!'.' 

Mr.  Pratt: — I  would  like  to  make  a  correction  to  my  remarks.  M  is 
the  Engineering  standards  Association  that  I  had  reference  to  and  qoI  the 
Gove  nment  Bureau.  The  idea  being  that  any  manufacturer  would  naturally 
conform  to  these  standards.     We  cannot  change  the  constants,  standard-  of 
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meters  and  apparatus  in  connection  therewith  that  we  have  on  our  lines,  but  I 
feel  that  we  cannot  start  too  soon  to  standardize  our  system  of  weights  and 
measures. 

The  President: — I  think  that  meets  your  views,  Mr.  Craig? 

Mr.  Craig: — Yes. 

The  President: — A  vote  of  thanks  of  the  meeting  is  due  to  you. 

Mr.  McDtjnnotjgh: — If  this  Committee  were  nominated  and  Mr. 
Turley  takes  this  up  with  the  Secretary  of  the  Engineering  Standards  Asso- 
ciation, they  would  then  nominate  a  committee  and  these  different  members 
could  get  together  and  probably,  in  a  few  sessions,  settle  everything.  Both 
manufacturing  and  operating  members  would  be  represented  on  the  Com- 
mittee. 

The  President: — Do  you  approve  of  that  modification? 

Mr.  Pratt: — Fes. 

The  President:-  II  lias  been  moved  and  seconded  in  the  terms  put  by 
the  proposer  and  since  modified  by  agreement  between  the  proposer  and 
seconder.  What  is  your  pleasure?  I  may  say  that  we  will  get  this  motion 
put  into  proper  form  and,  if  necessary,  it  will  be  submitted  again,  butlwill 
now  put  it  to  the  meeting  unless  you  wish  to  discus^  it.  Is  it  your  wish  to 
approve  of  this  motion  made  by  Mr.  Pratt?     {Carried.  | 

The  President: — Now,  Gentlemen,  we  are  still  on  the  point  of  Mr. 
Turley's  report.    Are  there  any  more  observations  to  be  made  in  regard  to  it? 

Mb.  Gould:— Mr.  President,  I  think  that  more  attention  should  be 
paid  to  that  part  of  the  report  regarding  the  bringing  to  bear  upon  the  De- 
partment the  changing  of  the  length  of  time  that  meters  could  be  in  sen  ice 
before  they  have  to  be  re-inspected.  This  is  attended  by  great  expense  to 
the  companies  which  falls  eventually  on  the  consumers.  I  think  if  it  is 
explained  to  the  Department  by  our  Committee,  after  these  tests  and  ex- 
periences, that  this  inexorable  rule  they  have  is  needless  and  should  be  ex- 
tended, that  the  Department  would  do  it. 

The  President: — The  present  period  is  what? 

Mr.  Gould: — Five  years.  In  the  report,  it  has  been  stated  that  after 
nine  years  a  meter  was  in  good  condition,  in  the  same  pristine  condition  it  was 
when  installed  and  that  the  variation  in  accuracy  of  meters  after  five  years 
continuous  service  is  exceptional. 

1  think  that  this  point  and  the  point  of  standardization  of  apparatus  are 
the  two  principal  points  brought  out  in  the  report  and  that  if  those  things 
could  be  brought  about,  il  would  result  in  great  economy  to  companies  and 
to  the  consuming  public  as  well. 

Mb.  Ti  rlei  :  I  might  say  with  reference  to  the  extension  of  time,  the 
system  which  exists  in  the  United  States  is  somewhat  different  from  ours,  ami 
they,  previous  to  the  war,  used  to  test  their  meters — that  is,  they  were  all 
tested  in  situ,  I  think  once  every  year  or  at  least  once  every  t  wo  years,  and  one 
of  the  subjects  which  came  up  at  the  X.  E.  L.  A.  was  the  question  as  to 
whether  that  was  really  necessary.  They  found  during  the  war.  when  they 
were  short  of  men  thai  this  period  had  gone  as  high  as  lour  years  and  that 
there  was  very  little  difference  in  the  results  at  the  end  of  four  years  to  what 
they  found  at   the  end  of  two  years,  and  now  they  are  seriously  considering 
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extending  it  to  six  years.  They  were  surprised  when  I  told  them  that  our 
experience  had  shown  us  that  in  five  years  the  variations  were  practically  nil 
— we  had  the  experience  of  the  whole  of  Canada — due  to  the  fact  that  it  was 
the  law  in  Canada  that  they  could  be  extended  to  five  years.  I  think  that  prob- 
ably at  the  next  meeting  of  the  N.  E.  L.  A.  it  will  be  recommended  that  they 
continue  their  system  as  it  is  and  only  do  their  testing  once  every  five  years. 
Now,  I  think  we  should  profit  by  past  experience  and  make  ours  eight  years. 

I  have  every  reason  to  believe  that  the  period  of  five  years  originated  from 
the  old  gas  meter  practice,  and  the  life  of  the  gas  meter  is  governed  by  the 
life  of  the  leather  inside  of  the  meter,  the  life  of  the  oil  in  the  leather  which 
will  only  last  about  five  years,  and  that  is  the  basis  for  this  five-year  period. 
It  has  never  been  borne  out  on  any  test  that  we  ever  made  on  electric  meters 
that  they  should  be  cut  down  to  five  years,  and  I  personally  believe  there  is 
more  damage  done  in  bringing  a  meter  in  at  the  end  of  five  years  and  sending 
it  out  again;  that  the  customer  is  more  liable  to  be  beaten,  or  the  company  is 
more  liable  to  be  beaten,  by  the  meter  jewel  being  scratched  when  the  meter 
is  brought  in  for  the  Government  test,  than  it  is  by  leaving  it  out  another  five 
years. 

Mr.  S.  L.  B.  Lines: — Mr.  Chairman,  if  you  are  going  to  the  Govern- 
ment, why  not  suggest  doing  away  with  the  inspection  altogether?  There  are 
only  two  countries  in  the  world  where  that  seal  is  adopted — Japan  and  Can- 
da —  and  I  think  that  the  meter  superintendent  will  agree  that  the  Govern- 
ment inspection  is  really  of  little  real  value.  It  would  seem  to  me  that  the 
public  wants  some  real  protection  by  the  Government  and  it  would  be  per- 
fectly feasible  to  arrange  for  each  supply  company  to  pay  say  five  or  ten  cents 
a  year  per  meter  installed,  which  would  provide  the  necessary  funds  for  the 
Government  Inspectors  to  go  around  and  test  a  meter  here  and  there  in  situ 
and  a  penalty  for  each  meter  they  find  wrong.  This  would  then  put  the  onus 
of  keeping  meters  correct  on  the  Supply  Company  rather  than  as  at  the 
present  time  on  the  Government.  It  would  be  a  great  relief  to  get  rid  of  the 
sealing  system  under  present  conditions.  Meters  are  shipped,  the  standards 
are  also  shipped — they  are  of  commercial  type,  not  of  laboratory  type  —and 
we  get  cases  where  meters  are  rejected  when  they  are  really  accurate.  I 
myself  have  proven  this  to  the  Government  two  or  three  times  in  the  last  four 
years.  If  we  could  put  the  onus  on  the  Supply  Company  to  keep  their  meters 
accurate,  it  would  be  more  satisfactory  to  the  Supply  Company,  the  public 
and  the  manufacturer  and,  I  think,  to  the  Government. 

Mr.  Ttjrley: — In  reference  to  that,  this  fighting  the  Government  is  bad 
business.  I  do  not  know  whether  all  the  members  remember  it,  but  we  bad 
quite  an  exited  reply  from  Mr.  Eigman  in  the  electric  paper,  to  which  we 
neglected  to  reply.  I  seriously  considered  replying  and  finally  decided  thai 
all  statements  which  we  made  were  correct — the  misunderstanding  was  due 
to  Mr.  Higman  reading  o\ir  report  between  the  lines  and  misunderstanding  it. 
But,  at  the  same  time,  I  think  that  we  probably  should  reply  eventually, 
but  I  do  not  think  we  can  do  it  yet.  The  Government  system  is  established. 
As  far  as  I  can  see  from  the  Blue  Book  it  exists  for  revenue  only,  about  the 
only  use  this  is,  and  I  do  not  think  we  want  to  interfere  with  the  revenue  d( 
partment  of  the  Government  at  the  present  time,  hut  wedo  want  to  eul  down 
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out  own  expenses  in  handling  meters,  and  this  suggestion  which  Mr.  Lines 
makes  with  reference  to  the  change  in  the  system  of  sealing.  1  think  is  along  the 
line  of  the  American  practice  which  I  believe  is  a  good  one,  and  for  this  reason 
1  suggested  that  we  try  to  make  a  combination  of  our  system  and  their  system. 
But  there  is  one  advantage  that  the  Government  sealing  has,  and  this  applies 
more  particularly  to  the  billing  and  complaint  department.  A  man  comes  in 
and  complains  about  the  meter  and  we  are  able  to  say,  "Well,  the  Government 
tested  it  and  sealed  it  and  it  must  be  all  right,"  and  it  cuts  down  a  lot  of 
complaints  and  saves  a  lot  of  trouble.  .  That  is  the  only  advantage  I  can  see 
of  the  Government's  seal  on  the  meter,  and  I  do  not  know  whether  the 
billing  department  would  allow  us  to  go  very  far  in  trying  to  get  it  removed, 
because  it  is  a  very  big  item  to  them  . 

Mr.  D.  H.  McDoioall: — I  do  not  pretend  to  know  anything  about 
meters  because  I  am  not  a  technical  man  but  when  you  consider  the  develop- 
ment of  the  department  of  Standards  at  Ottawa  that  Mr.  Higman  presides 
over,  which  in  the  early  days  was  grafted  on  the  Inland  Revenue  Depart- 
ment, (which  department  had  jurisdiction  over  the  inspection  of  cigar  fac- 
tories and  distilleries)  one  wonders  how  it  has  become  as  efficient  as  it  at 
present  is.  The  electric  light  and  gas  inspection  department  were  thrown  in  as 
a  sort  of  side  line  and  their  importance  gradually  developed  so  that  soon  the 
tail  was  wagging  the  dog.  The  electrical  and  gas  business  soon  became  much 
more  important  than  the  inspection  of  distilleries  and  cigars,  perhaps  not  from 
a  revenue  basis  but  on  the  basis  of  invested  capital, — I  say  it  is  a  wonder  they 
are  as  efficient  as  they  are,  when  we  remember  some  of  the  meter  inspectors 
appointed  in  the  early  days. 

It  seems  to  me  that  this  report  is  very  timely  and  that  we  should  use  our 
technical  knowledge  to  the  advantage  of  the  public  and  to  the  advantage  of 
the  companies  by  assisting  and  co-operating  with  the  department  at  Ottawa  to 
make  its  service  to  the  public  as  efficient  as  possible,  and  also  to  help  ourselves 
to  the  extent  of  removing  unnecessary  red  tape  and  unnecessary  cost  which 
has  arisen,  due  somewhat  to  the  necessity  for  revenue.  1  lliink  the  suggestion 
of  increasing  the  period  of  use  of  meters  before  re-testing  to  eight  years  is  a 
good  one. 

We  have  had  deputations  wait  on  the  <  krvernment  from  time  to  time,  to 
try  ;iiid  get  the  inspection  fee  reduced.  This  is  another  way  of  accom- 
plishing the  same  result.  I  think  that  the  suggestion  will  be  met  by  Mr. 
Higman  quite  favourably, and  1  think  that  it  would  lie  of  great  value  to  the 
member  companies  if  they  can  get  the  term  extended. 

The  President:—  Well,  I  feel  we  have  had  a  most  interesting  discussion 
on  this.     Are  there  any  other  observations  that  anyone  wishes  to  make'.' 

Mn.  lv  Holder: — In  regard  to  the  Bureau  of  Standards  at  Ottawa.  1 
just  recently  visited  the  Bureau  of  standards  with  some  of  my  meters  to  have 
them  tested,  and  1  can  assure  the  members  of  the  Convention  that  the 
equipment  of  the  Bureau  of  standards  regarding  the  testing  of  sub-standard 
meters  is  very  line.  It  is  very,  very  finely  equipped  and  seems  to  have  a 
staff  there  which  is  \  cry  capable  and  seems  to  do  the  work  quite  thoroughly. 
and  as  Far  as  thai  goes,  the  Standards  Bureau  at  Ottawa  seems  to  be  in  quite 
an  efficient  condition. 
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Mit.  M<  Drx.NoroH: — This  time  last  year  if  I  remember  right,  the 
Ontario  Hydro  P^leetric  Commission  were  trying  to  approach  the  Dominion 
Government  with  a  proposition  to  take  over  control  of  electric  meters  in  the 
l*rovince  of  Ontario.    I  want  to  know  whether  they  got  anywhere. 

Mil.  D.  H.  McDotjgall: — I  think  that  proposal  was  opposed  very 
strongly  by  Mr.  Iligman,  and  to  the  l>«jst  of  my  knowledge  we  never  accom- 
plished very  much  with  it. 

Mb.  Lines: — On  that  question  they  were  met  with  the  British  North- 
American  Act.  The  Dominion  Government  has  the  right  under  the  Acl 
of  Weights  and  Measures.-  This  is  weights  and  measures  and  the  Provincial 
Government  were  told  they  had  no  jurisdiction. 

Mr.  Pratt: — I  would  like  to  make  an  observation  in  confirmation  of 
what  Mr.  Turley  has  said  in  connection  with  the  extension  of  seals  on  meters. 
In  the  first  place.  I  would  like  to  correct  an  impression  that  the  Government, 
in  fact,  are  testing  meters  for  the  purpose  of  raising  revenue.  In  the  first 
place,  the  testing  of  meters  was  placed  in  the  Department  of  Inland  Revenue 
more  for  the  'sake  of  putting  it  somewhere  than  because  it  properly  belonged 
to  the  Revenue  Department,  and  we  were  assured  on  one  visit  to  Ottawa  I  hat 
the  Government  did  not  desire  to  make  money  out  of  testing  meters  bu1 
merely  to  cover  the  cost  of  so  doing,  and  if  properly  approached  I  do  not  think 
they  would  object  very  strongly  to  this  arrangement. 

My  own  experience  is  the  same  as  Mr.  Turkey's.  (I  gave  him  sonic 
of  the  data  on  which  he  based  his  report):  that  is,  meters  alter  being  out  for 
six  years  very  rarely  vary  from  their  initial  accuracy.  Our  experience  is  thai 
only  one  per  cent,  are  slow  or  fast.  Ninety-eight  per  cent,  of  the  meters  that 
the  company  put  out,  after  being  out  five  or  six  years  are  still  correct.  Now 
extending  the  period  to  nine  years  would  result  in  a  saving  to  our  member 
companies  of  45  cents  per  meter  per  annum.  We  find  it  costs  very  nearly 
$2.00  per  meter  to  bring  them  in.  have  them  re-sealed,  cleaned  and  tested  and 
put  back  on  the  lines.  I  think  that  one  of  the  best  things  Ave  could  do  would 
be,  at  an  early  date,  to  have  our  Meter  Committee  form  themselves  into  a 
deputation  to  call  upon  the  Department  at  Ottawa.  I  know  that  t  hie  minister 
has  always  been  favourable,  always  inclined  to  treat  our  recommendations 
very  favourably,  and  Mr.  Higman,  the  engineer  in  authority  for  the  depart- 
ment, is  most  courteous  to  our  deputations  and  most  willing  to  listen  to 
what    we  have  to  say. 

The  President:  -We  have  bad  a  very  interesting  discussion  indeed 
on  the  subject  of  this  report.  I  shall  not  attempt  to  summarize.  There  are 
one  or  two  things  which  passed  through  my  mind.  It  is  not  altogether  un- 
reasonable, I  think,  that  we  should  have  a  longer  term  in  this  country  than 
they  have  in  the  United  State-.  Recent  happenings  in  the  States  and  pos- 
sibly future  happenings  in  November  of  this  year  would  indicate  that 
they  are  rather  inclined  to  short  terms. 

As  to  the  suggested  approaches  in  reference  to  Government,  I  think  it  is 
quite  likely  thai  we  shall  be  able,  eventually,  to  have  the  matter  dealt  witli 
along  the  line  indicated  by  Mr.  Lines.  Of  course  we  know  that  in  dealing 
with  the  Oovern merit  it  is  just  as  well  to  go  step  bj  step. 
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Unless  there  are  some  further  remarks  to  be  made  I  shall  declare  this 
discussion  closed. 

The  Secretary: — This  discussion  has  brought  out  the  fact  that  prob- 
ably it  would  be  w  ell  to  have  the  Meter  Committee  get  their  data  together  on 
the  question  of  lengthening  the  term,  and  with  the  approval  of  the  Executive, 
be  delegated  to  visit  Mr.  Higman  at  Ottawa  and  place  this  matter  before  him. 

Mr.  Holder: — Before  we  go  any  further,  might  I  correct  an  impression 
that  exists.  The  Standards  Department  is  not  in  the  Department  of  Inland 
Revenue,  it  is  part  of  the  Department  of  Trades  and  Commerce. 

The  President:— Yes,  we  did  not  deal  with  the  evolution  to  date. 

It  occurred  to  me  in  regard  to  the  proposition  made  by  the  Secretary 
that  perhaps  that  could  be  dealt  with  by  the  Committee  which  is  to  be  formed. 
I  think  it  would  be  taken  up  in  connection  with  their  activities.  I  imagine 
this  contemplated  action  is  approved  by  those  here.  I  understand  our  view- 
generally  to  be  that  we  should  move  along  these  lines  just  as  rapidly  as  wis- 
dom dictates  and  no  more.  In  other  words,  we  are  glad  to  have  such  benefits 
as  we  have  obtained  and  we  hope  to  get  more  but  we  do  not  wish  to  jeopardize 
the  situation. 

Before  closing  that,  would  it  not  be  as  well  that  the  Committee  look  into 
i  he  question  of  this  sealing  so  as  to  prevent  the  theft  of  the  current,  because 
it  has  got  to  be  quite  a  problem  now,  to  avoid  the  theft  of  current. 

Mr.  D.  H.  McDougall: — I  think,  Mr.  Chairman,  that  is  a  local  matter 
with  the  provinces.  1  think  it  is  a  matter  largely  of  the  jurisdiction  of  the 
province. 

Mk.  A.  I'.  Dood ridge: — My  object  in  speaking  of  Ontario  is  that  their 
is  that  precaution  taken,  whereas  in  the  Province  of  Quebec  it  is  not. 

Mr.  Gould: — It  would  be  a  matter  for  the  Province  of  Quebec  to  deal 
with. 

Mk.  Trid.i.i  :  My  object  in  putting  this  part  in  the  Report  is  to  bring 
out  discussion  just  as  it  has  here.  This  is  the  law  in  Ontario.  It  is  a  law,  I 
believe,  just  recently  passed  in  Nova  Scotia.  It  is  not  a  law  in  Quebec,  and 
as  a  matter  of  fact,  I  believe  the  most  of  us  in  Quebec a*e  more  or  less  ignorant 
of  the  operation  of  the  la*  in  Ontario,  and  I  brought  it  up  in  order  to  let  our 
Ontario  friends  give  us  an  idea  how  it  does  operate.  I  made  the  suggestion 
recently  to  some  of  the  companies  in  Quebec  thai  we  try  to  have  this  adopted. 
Some  of  them  immediately  said.  'Why  get  any  more  laws'.'  Why  not  leave  it 
alone  and  let  us  do  as  we  like?"  I  think  that  is  rather  difficult.  I  think  if  t  lie 
Quebec  interests  would  get  together  and  compel  everybody  to  have  these 
sealed  entrance  >«  itches, and  customer  bear  it  as  pari  of  his  expense  in  putting 
in  lighting  equipment,  it  would  overcome  a  lot  of  trouble  we  have.  A:  the 
present  time  in  Montreal,  for  instance,  we  are  putting  in  a  few  but  we  'nave 
to  buy  them  and  then  bill  the  customer  and  the  only  ones  whom  we  can 
compel  to  put  it  on  at  present  are  those  who  are  suspected  of  theft  or  who 
have  been  eaughl  stealing.  Ami  if  that  customer  moves  from  the  place 
where  he  is  to  another  place,  we  have  to  bill  him  with  another  one.  The  ob- 
jection thai  has  come  up  here  is  that  if  there  is  any  law  to  compel  them  to 
put  them  in,  and  we  compel  the  customer  to  put  them  in  and  pay  for  them  we 
cannot  go  along  and  seal  it;  it  is  the   man's  own   DOX  and  he  can  break   the 
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seal  to  suit  himself,  and  I  would  like  to  hoar  a  discussion  as  to  any  difficulties. 

Another  matter  which  came  up,  was  if  you  put  the  sealed  box  on  the  ser- 
\  \ct — in  Montreal  we  have  150,000  services; — would  not  your  patrol  depart- 
ment be  called  out  continuously  to  renew  fuses  in  those  sealed  boxes,  where  at 
the  present  time  the  customers  can  put  in  their  own  fuses? 

Mb.  Gould: — That  question  of  the  fuses  is  governed  by  the  box.  The 
liox  contains  a  master  fuse  which  is  the  last  one  to  blow  and  as  far  as  1  know, 
the  companies  themselves  attend  to  this.  I  think  this  is  a  matter  locally  in 
the  Province  of  Ontario,  and  1  think  it  would  be  to  the  interest  of  the  operat- 
ing companies  in  the  Province  of  Quebec  to  get  together  and  get  legal  assis- 
tance, if  they  think  it  necessary,  to  examine  the  laws  which  have  been  passed 
by  the  Province  of  Ontario,  principally  at  the  request  of  the  Hydro-Electric 
Power  Commission.  They  have  some  good  points  in  one  way,  and  this  is  one. 
Some  of  their  laws  are  very  drastic  but  this  is  a  good  law.  If  in  the  Province 
of  Quebec  you  could  draft  a  law  which  you  think  would  suit  you,  and  sub- 
mit that  to  the  Provincial  Government  and  show  them  the  necessity  of  it  in 
the  interests  of  the  public,  the  Government  would  pass  that  law  and  that 
would  overcome  the  difficulty  which  you  have  at  the  present  time. 

Mr.  Turley: — I  think  they  undoubtedly  will,  but  have  you  found  any 
objections  at  all  to  having  the  box  sealed?  You  have  not  found  that  it  gives 
you  any  difficulty  at  all? 

Mr.  Gould: — Xo,  we  cannot  say  that  we  have,  as  far  as  I  know.  We 
have  found  that  it  results  in  benefit  to  the  company  and  secures  the  company 
against  theft,  for  one  thing,  and  also  secures  the  consumer  against  liability 
for  damage  by  fire,  and  it  is  better  for  the  public  and  better  for  the  company, 
and  where  it  is  made  a  necessity  by  law  that  this  installation  should  be 
made,  you  can  bill  the  customer  for  the  installation,  and  the  company  is 
relieved  from  a  good  deal  of  unnecessary  investment  in  that  way. 

Mr.  D.  H.  McDottgall: — I  would  like  to  ask  a  question.  I  understand 
in  the  city  of  Montreal  there  is  some  rule  or  regulation  or  ancient  by-law  or 
some  other  enactment  whereby  if  a  customer  is  caught  stealing  current,  the 
company  has  an  automatic  fine  that  it  collects.  Now,  I  think  we  would  rather 
have  that  than  the  sealed  services.  As  far  as  the  sealed  service  in  Toronto 
goes,  we  believe  it  is  of  little  benefit  to  us  because  we  find  a  greal  many  of  the 
seals  broken.  The  customer  is  liable  not  even  to  put  in  a  trouble  call;  he 
just  breaks  the  seal;  he  will  put  in  a  fuse  and  perhaps  inform  you  sometime 
afterwards,  or  the  meter  reader  will  report.  Now,  if  the  company  does  nol 
enforce  penalties  for  breaking  the  seal,  then  the  box  is  not  much  protection. 
Your  meter  readers — who  are  the  cheapest  class  of  labour  you  have— some- 
times report  broken  seals  and  it  then  means  sending  a  man  up  to  seal  it  again 
and  very  often  a  bill  to  the  customer  for  a  dollar  or  something  like  thai  for 
extra  cost,  but  I  do  not  really  believe  such  procedure  works  out  as  well  as  an 
automatic  fine  would  do  if  you  had  the  power  to  impose  it. 

Mr.  Tubley: — Why  nol  impose  automatic  fine  for  breaking  seal 
and  colled  more? 

Mr.  D.  H.  McDottgall:— Yon  have  to  have  the  man  arrested  and 
brought  into  court  and  prove  he  has  broken  the  law  and  in  doing  thai  the 
company  gets  no  financial  benefit,  and  its  men  have  to  go  to  court  and  lose 
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time,  as  well  as  involving  a  quarrel  with  your  customer  and  it  is  a  nuisance. 
It  is  much  better,  unless  we  have  evidence  that  the  man  has  stolen  a  con- 
siderable amount  of  current,  to  let  the  thing  go. 

Mr.  Turley: — We  still  have  an  automatic  fine.  We  would  have  an 
additional  chance. 

The  President: — It  seems  to  me  that  this  matter  is  really  a  Provincial 
matter  and  a  mixture  of  law  and  other  things.  As  the  situation  presents  itself 
lo  my  mind  it  is  largely  as  indicated  by  Mr.  Gould,  modified,  of  course,  by 
these  observations  made  by  Mr.  McDougall. 

1  should  like  to  say  (lest  anything  I  said  before  should  be  misunderstood), 

we  all  quite  appreciate  what   has  been  alluded  to  by  more  than  one  speaker 

I   think,  amongst    others,  by  Mr.   Pratt    and   Mr.  Holder —  to  the  effect 

that  from   Government    officials    whom  we   have  had  to  deal  with,  we   have 

always  received  courteous  treatment. 

Mb.  Doddridge;— I  would  say  the  committee  in  interviewing  the 
Government  would  bring  this  question  up  in  regard  to  Quebec.  When  inter- 
viewing the  Government  they  might  bring  this  up  also  and  see  what  could  be 
done  in  that  way. 

The  President: — Doubtless,  such  of  the  members  of  the  committee 
as  are  here — Mr.  Turley  and  his  confreres,  will  bear  it  in  mind. 

I  think  Mr.  Dunlop  is  not  here,  so  the  next  paper  is  a  paper  by  Mr. 
Svenningson  on  Report  of  Committee  on  Prime  Movers.  I  will  ask  Mr. 
Doddridge  to  take  the  chair  while  I  am  out  of  the  room. 

Mr.  A.  P.  Doddridge  takes  the  chair. 
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Report  of  Committee  on  Prime  Movers 
REPORT  OF  COMMITTEE  ON  PRIME  MOVERS-1920 


INTRODUCTION 

Your  committee  in  drawing  up  this  report  have  endeavored  to  present 
the  information  secured  in  as  compact  and  condensed  a  form  as  possible. 

The  report  covers  steam  and  hydraulic  turbines  as  well  as  oil  engines, 
but  in  view  of  the  importance  of  hydro-electric  developments  in  ( 'anada.  more 
time  has  been  devoted  to  the  question  of  hydraulic  prime  movers,  and  the 
data  pertaining  to  steam  turbines  and  oil  engines  is  therefore  of  a  rather 
limited  nature. 

Considering  that  of  the  electric  power  developments  in  Canada,  between 
85* ,  and  90' ,  of  the  total  power  developed  is  hydro-electric,  your  commit  tee 
therefore  have  felt  justified  in  giving  the  most  of  their  attention  to  the  hy- 
draulic section  of  this  report. 

STEAM   POWER 
The  present  day  tendencies  are  still  towards  higher  pressures  and  tem- 
peratures, the  concentration  of  power  and  large  unit  capacities. 

BOILERS 

We  have  nothing  new  to  report  on  the  development  in  boiler  design  and 
construction.  We  regret,  also,  not  having  any  data  to  present  in  connection 
with  stokers,  grates,  economizers,  condensers  and  various  auxiliaries. 

STEAM  TURBINES 

Owing  to  the  high  price  of  fuel,  the  efforts  of  the  manufacturers  have 
been  directed  to  the  development  of  turbines  along  the  line  of  improved 
economy. 

Large  single  cylinder  turbines  have,  in  a  number  of  eases  shown  a  marked 
economy  in  operation. 

Units  of  large  capacity  and  high  efficiency  are  still  favored  by  large 
operating  companies. 

The  success  in  economical  operation  of  steam  turbines  will  of  course 
depend  upon  the  careful  selection  of  auxiliary  apparatus. 

COAL  AND  ASH   HANDLING   EQUIPMENT 

We  have  nothing  new  to  report  on  the  question  of  fuel  and  ash  handling. 

INSTRUMENTS.   ETC. 
We  regret  having  no  information  on  meters,  indicator-,  instruments,  etc. 

ITKL  OIL 

Considerable  progress  has  been  made  in  recent  years  in  the  use  of  fuel 
oil  in  place  of  coal. 

Insurance  companies  regard  the  tin-  risk  as  considerably  greater  with  fuel 
oil  than  when  coal  is  burned.  Consequently,  when  considering  the  installa- 
tion of  oil  burning  equipment  in  place  of  coal-burning  apparatus    the   require- 
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ments  of  the  insurance  companies  and  fire  underwriters  must  be  carefully 
considered  as  well  as  the  ordinary  question  of  cost,  efficiency,  etc. 

Engineers  interested  in  the  use  of  fuel  oil  claim  there  is  no  more  liability 
to  fire  than  when  coal  is  employed. 

Chief  advantages  of  fuel  oil  are  cleanliness,  reduction  in  attendants  and 
absolute  control  of  the  fire. 

OIL  ENGINES 

The  Diesel  Engine  has  been  built  during  the  past  year  up  to  520  B.H.P. 
4  Cycle,  and  up  to  3,300  B.H.P.  2  Cycle. 

As  the  fuel  consumption  of  the  Diesel  Engine  is  practically  uniform,  its 
advantages  in  fuel  costs  are  more  apparent  in  small  sizes.  The  fuel  consump- 
tion of  Diesel  Engines  is  now  guaranteed  at  .4  to  .5  lbs.  per  H.P.  per  hour  at 
full  load,  and  .5  to  .6  lbs.  per  H.P.  per  hour  at  half  load.  This  represents  a 
thermal  efficiency  of  34  per  cent,  and  is  about  one-third  the  consumption  of 
an  oil-fired  steam  plant  of  the  same  size. 

HYDRAULIC  TURBINES 

Wheels  Lave  been  installed  in  sizes  up  to  40,000  II.  P.  and  there  are 
indications  thai  (he  limit  in  size  has  not  yet  been  reached.  This  practice  has 
been  made  possible  by  the  enormous  growth  of  distributing  systems,  and  by 
the  parallel  operation  of  adjacent  networks.  Higher  efficiency  is  obtained 
from  such  installations,  one  consulting  engineer,  Mr.  B.  F.  Grouat  of  Pitts- 
burgh, U.  S.  A.,  reporting  over  all  efficiency  of  90%  for  such  units,  reckon- 
ing from  the  mechanical  energy  of  the  water  to  the  electrical  energy  on  the 
bus. 

Whilst  the  present  tendency  has  been  towards  the  use  of  vertical  tur- 
bine units,  which  are  undoubtedly  more  efficient  when  mounted,  there  are 
cases  where  horizontal  turbines  are  still  required  to  operate  pulp  grinders, 
etc. 

A  new  type  of  high  speed  runners  has  been  developed;  this  type  of 
runner  will  undoubtedly  be  very  useful  in  plants  of  low  head. 

There  is  a  tendency  to  have  the  generating  units  outdoors,  housing  only 
the    control    apparatus. 

Manufacturers  report  a  continued  tendency  to  install  automatic  hydro- 
electric  plants. 

Wheels  have  been  constructed  with  the  speed  rings  made  so  that  hot 
water  could  be  circulated  therein,  and  then  through  the  guide  \anes,  in 
order  to  prevent  the  formation  of  frazil  ice.  No  data  is  available  yet  as  to 
the  performance  of  these  wheels.  Mr.  Murphy,  of  Ottawa,  has  exhibited 
during  the  year  moving  pictures,  showing  the  formation  of  frazil  ice  in  ex- 
periment made  by  him.  and  has  done  much  to  interest  engineers  in  this 
subject,  which  is  of  paramount  importance  to  those  who  are  operating 
hydro-electric  plants  in  Canada,  and  the  northern  parts  of  the  United 
States.  There  has  been  much  discussion  on  the  ice  problem,  the  general 
opinion  being  I  hat  t  tese  difficulties  can  to  a  large  extent  be  obviated  by:  (1) 
Drowning  out  rapid-' above  the  power  site;  (2)  Locating  tho  development 
so  that  the  prevailing  winds  tend  to  drive  the  ice  away  from  the  forebay; 
(3)    Heating  the  racks  and  runners   slightly  above   the   temperature   of   the 
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surrounding  water;   (4)  Keeping  careful  log  of  weather  and  ice  conditions, 

and  of  their  relation  to  each  other. 

The  Kingsbury,  Gibbs,  and  other  forms  of  thrust  bearings  have  been 
used  during  the  past  year  on  very  large  units  and  have  given  satisfaction. 

Manufacturers  report  improvements  to  their  governors.  The  practice 
with  regard  to  auxiliary  oil  and  water  pumps  has  been  divided  between 
installation  of  such  apparatus  as  a  unit  attached  to  each  generator,  and  the 
use  of  one  or  more  centralized  systems  with  main  distribution. 

Your  committee  has  recently  received  letters  from  member  companies 
advocatng  a  closer  co-operation  between  Canadian  Electrical  Association 
and  the  National  Electric  Light  Association. 


(a)       MONTREAL  LIGHT,  HEAT   &    POWER   CONSOLIDATED 

Montreal,  May  31,  1920 
Mr.  S.  Svenningson, 

Chairman,  Committee  on  Prime  Movers, 
Canadian  Electrical  Association, 
Power  Building, 
Montreal,  Que. 
Dear  Sir: — 

As  you  are  Chairman  of  the  Prime  Movers  Committee  of  the  Canadian 
Electrical  Association  I  take  the  liberty  of  writing  you  in  the  matter  of  the 
work  of  the  Prime  Movers  Committee. 

Do  you  not  think  that  as  good  results  could  be  obtained  for  Class  A" 
members  of  the  Canadian  Electrical  Association  from  a  representative  of  the 
Canadian  Electrical  Association  acting  on  the  Prime  Movers  Committee  of 
the  National  Electric  Light  Association?  Duplication  of  work  would  be 
avoided  and  it  would  be  more  economical,  as  the  practice  followed  in  ( !anada 
is  largely  governed  by  the  U.  S.  standards  at  the  present  time. 

Yours  truly, 
(Signed)    R.   M.   Wilson,  Chief  Electrical  Engineer. 


(6)        SOUTHERN    CANADA    POWER    COMPANY,    LIMITED 

Montreal,  May  17.  1920 
s.  svenningson,  e.sq.. 

Chairman,  Committee  on  Prinn  Mo 
Canadian  Electrical  Association. 
Power  Building, 

Montreal.  Que, 
Dear  Sir:— I  have  seen  the  report  of  the  Committee  on  Prime  Movers 
of  the  National  Electric  Light  Association,  of  which  yon  have  the  honor  to 
be  a  member.     It  is  very  complete,  and  could  only  have  been  made  by  a 
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large  committee,  having  available  a  wide  field  of  information. 

Would  it  not  therefore  be  beneficial  to  the  Class  "A"  members  of  the 
Canadian  Electrical  Association,  and  would  not  much  duplication  of  effort 
be  avoided  thereby,  if  we  were  represented  on  the  various  committees  of  the 
National  Electric  Light  Association,  instead  of  acting  independently  as  at 
present. 

I  remain, 

Yours  very  truly, 

(Signed)  Jas.  B.  Woodyatt,    General    Manager.   ' 


THE    SHAWJNIGAN    WATER   &    POWER   CO. 

Montreal,  May  21,  1920. 
m  r.  s.  svenningson, 

Chairman,  Committee  on  Prime  Movers, 

Canadian  Electrical  Association, 
Power  Building, 

Montreal. 

Dear  Sir: — It  seems  rather  useless  that  there  should  be  a  duplication  of 
efforl  on  such  an  important  matter  as  Prime  Movers.  I  understand  that  the 
Canadian  Electrical  Association  as  such,  has  a  committee  on  this  subject 
and  is  working  more  or  less  independently  of  the  National  Electric  Light 
Association.  1  further  understand  that  you  are  a  member  of  the  National 
Electric  Light   Association  Committee  on  Prime  Movers. 

It  seems  ;is  though  the  most  economical  method  as  regards  time  and 
effort,  which  would  give  better  results,  would  be  to  have  the  Canadian 
Electrical  Association  represented  on  the  committees  of  the  National 
Electric  Lighl  Association  in  these  important  matters  where  the  standard- 
ization of  this  type  of  apparatus  must  necessarily  conform  very  largely  at 
leasl  .tot  he  ( '.  s.  standards. 

Very  t  ruly  yours. 

(Signed)  Julian  C.  Smith,  General  Manager. 
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MANUFACTURERS'   STATEMENTS 


CANADIAN  WESTING  HOUSE  COMPANY. 
Re  Steam  Turbines. 

The  Canadian  Westinghouse  Company  report  that  the  following  install- 
ation of  large  turbo-generator  units  of  2000  kilowatt  capacity  and  above 
have  been  made  in  recent  years. 

Cleveland  Electric  Illuminating  Co 25,000  K.W.      -60  Cycle. 

Brooklyn  Edison  Co 30,000      "      —25     " 

Transit  Development  Co.  of  Brooklyn 30,000      "      —25     " 

Narraganset  Electric  Light  Co 45,000  — 60     " 

Cross  Compound 

Duquesne  Light  Co 45,000  K.W.  —60  Cycle 

Duquesne  Light  Co 60,000      "      — 60     " 

3  Element 
Air   Nitrates    Corporation,    Muscle    Shoals, 

Alabama 60,000      "      —60  Cycle 

Interborough  Rapid  Transit,  New  York.  .  .  .60,000      "      — 25     " 

3  Element 
Interborough    Rapid    Transit,    New    York 

Three 30,000      "      —25  Cycle 

3  Element 
Commonwealth  Edison  Co.,  Chicago.  Two. .35,000      "       — 60  Cycle 

Tandem 


Commonwealth  Edison  Co.,  Chicago,  One    .35,000 


-25  Cycle 

Tandi  in 


In  addition  to  the  above  the  following  quotation  is  given  from  one  of  the 
Westinghouse  publications,  outlining  the  progress  in  the  design  of  steam 
turbine  equipment  during  the  year  1919. 

A  notable  installation  is  (lie  70,000  K.W..  25  cycle,  3  element  cross 
compound  unit,  placed  in  service  during  the  pasl  year  at  the  74th  Street 
station  of  the  Interborough  Rapid  Transit  Co.,  of  New  York  City.  The 
unit  is  rated  at  a  capacity  of  CO. 1)00  K.W.  continuously,  or  70. 000  K.W.  for 
two  hours  and  is  therefore  the  most  powerful  primemover  m  the  world. 

It  has  three  elements,  one  high  pressure  ami  two  low  pressure  and  it  is 
the  first  triple-cross  compound  turbine  to  lie  placed  in  operation.  The  pur- 
pose of  this  huge  machine  is  to  assisl  in  meeting  greatly  increased  demand 
for  transportation  in  New  York  ( !ity,  due  to  t  be  opening  up  of  a  new  subway 

System  and  the  extension  of  the  sen  ice  of  t  la    existing  subway,  elevated    am! 

surface  lines. 

The  new  unit  occupies  a  floor  space  of  52  by  50  feel  and  i-  about    19 

feel  high.     The  hi^h-pressure  element  receives  steam  at  205  pounds  gauge- 
pressure  and  superheated    150  degrees   Fahrenheit    and   exhausts  it    into   the 
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low-pressure  elements  at  15  pounds  gauge-pressure.  The  two  low-pressure 
elements  are  identical  in  construction  and  cadi  receives  half  of  the  steam 
from  the  high-pressure  element  and  exhausts  it  into  the  condenser  where 
29  inches  vacuum  is  maintained.  All  three  elements  operate  at  1,500  R.P.M. 
and  each  drives  a  generator  rated  at  20,000  K.W.  continuously,  23,500  K.W. 
for  two  hours  and  30,000  K.W.  for  a  half  hour.  The  generators  deliver  three 
phase  25  cycle,  1  1,000  volts  alternating  current. 

Another  especially  notable  turbine  unit  similar  in  design  and  capacity 
to  the  one  just  described,  but  for  GO  cycle  current  was  installed  at  the  U.S. 
Nitrate  Hunt  No.  2.  at  Muscle  Shoals,  Alabama.  This  unit  was  secured  by 
the  government  and  shipped  to  Muscle  Shoals  for  the  purpose  of  producing 
nitrates  used  in  the  manufacture  of  gunpowder.  In  this  case  the  high-pressure 
element  operates  at  1,800  R.P.M.  and  the  two  low-pressure  elements  at  1,200 
R.P.M.     The  three  generators  are  of  the  same  capacity. 

A  new  application  of  the  turbine  is  in  the  role  "House  Turbine"  which 
is  now  assuming  an  important  place  in  large  power  stations.  This  is  ex- 
emplified at  the  United  States  Government  Nitrate  Plant  in  a  2,500  K.Y.A. 
non-condensing  3, (><)()  R.P.M.  unit,  the  exhaust  of  which  is  used  to  heat  the 
feed  water,  .lust  enough  load  is  placed  on  the  unit  to  obtain  the  desired 
heal  balance. 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY 
Re  Steam  Turbines. 

1.  There  have  been  no  changes  in  capacity  and  types  of  turbines  from 
t  hose  developed  in  1918. 

There  is  a  turn  towards  an  increase  in  steam  pressures  and  temperatures. 
250  pounds  pressure  and  200  degrees  Fahrenheit  superheated  is  fairly  re- 
presentative of  present  practice,  detailed  changes  in  steam  packings,  greater 
use  of  steel  to  meet  high  temperature  conditions,  straight  oil-cooled  bearings 
instead  of  combined  oil  and  water  show  the  turn  of  present  developments. 

2.  By  a  change  in  the  design  of  high-pressure  shells,  the  high-pressure 
vertical  joint  has  been  eliminated  in  each  turbine.  Lagging  has  been  simpli- 
fied so  that  it  can  be  removed  in  sections.  Exhaust  hoods  have  been  increased 
in   rigidity  by   making  them   heavier  and   by   the  addition  of  ribs.      Wheel 

surfaces  have  1 n  made  smoother  and  all  holes  through  wheels  reamed  and 

rounded  at  the  edges.  Balance-weight  wheels  have  in  some  cases  been 
entirely  eliminated  and  balance-weight  grooves  in  the  wheel  rims  substi- 
tuted. Radial  clearances  outside  of  wheel  reams  have  been  increased. 
Provision  for  inspection  without  removing  top  half  of  wheel  casing.  Also, 
there  is  a  general  tendency  to  increase  all  wheel  clearances. 

3.  The  production  of  castings  by  the  centrifugal  process  is  still  in  the 
research  stage.  Work  along  these  lines  is  being  very  actively  prosecuted 
hut  we  do  not  yet  know  the  degrees  of  satisfaction  that  may  be  expected 
from  this  met  hod  of  making  castings. 

4.  With  regard  to  the  standard  operating  practice  in  regard  to  the  start- 
ing up  of  turbines  of  15,000  K.W.  and  larger,  the  time  required  to  start 
turbines  depends  on  t  lie  temperature  of  the  machine,  the  steam  conditions 
and  size  and  type  of  turbines;  all  of  these  factors  vary  between  wide  elements. 
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In  general,  the  time  taken  to  start  goes  up  with  the  si/..'  of  the  unit  and  it  is 
limited  by  heat  distortion  in  the  turbine  while  coming  to  a  suitable  condition. 
It  is  better  to  allow  the  turbine  to  warm  up  while  turning  over  slowly  than 
to  permit  heating  up  with  packing  steam  only.  Further  than  this,  experi- 
ments with  each  turbine  must  he  the  determining  factor  with  the  time  re- 
quired to  start. 

Various  designed  features  are  under  investigation  which  have  for  their 
fundamental  purpose  the  avoidance  of  distortion  during  the  period  of  heating 
up,  thereby  reducing  the  time  taken  to  start  up  from  a  cold  condition.  We 
are  now  giving  more  specific  and  advantageous  instruction  in  reference  to 
starting  than  has  been  our  general  practice  in  the  past. 

•J.  In  reference  to  balancing  of  machines,  both  static  and  dynamic 
methods  of  balancing  are  in  factory  use,  these  varying  with  the  size  and 
type  of  machine.  With  a  combination  of  these  methods  it  is  found  practic- 
able to  obtain  balance  sufficiently  good  so  that  very  few  rotors  require  sub- 
sequent balancing  when  same  are  in  the  factory  tests.  A  balancing  machine 
in  the  power  house  or  large  central  station,  we  would  consider  unnecessary. 

6.  With  regard  to  reduction  gears,  forced  lubrication  and  cooling  of  oil 
are  required  when  the  work  becomes  heavy,  as  in  any  high  speed  rotating 
machinery  it  is  absolutely  essential  that  rotating  parts  be  properly  balanced. 

7.  As  regards  the  best  practice  in  the  method  of  connecting  steam  line 
to  turbine  throttle  and  of  anchoring  and  supporting  steam  line,  the  turbine 
throttle  valve  may  move  from  one-quarter  inch  or  one-quarter  inch  to  three- 
eighths  inch  in  a  horizontal  direction  due  to  heat  expansion,  and  piping  should 
lie  so  anchored  as  to  permit  this  movement  without  excessive  force  being 
transmitted  from  the  piping  to  the  turbine.  The  method  of  fulfilling  these 
conditions  will  be  dependent  upon  the  arrangement  of  piping  most  con- 
venient for  any  specific  installation. 

8.  With  reference  to  operating  temperature  of  oil  in  the  bearings,  when 
the  oil  temperatures  are  too  low.  the  hearing  losses  are  excessive;  when  too 
high,  the  oil  deteriorates.  In  our  judgment,  temperatures  from  1  to  degrees 
Fahrenheit  to  Kit)  degrees  Fahrenheit,  represent  conservative  practice  for 
temperature  of  ordinary  oil  as  measured  coming  out  of  tin  bearings.  We 
are  not  in  a  position  to  make  specific  recommendations  for  separators  and 
purifiers,  one  or  both  <>i'  which  are  desirable  to  keep  oil  in  good  condition. 

'.».  Turbine  casings  and  shells  have  had  flanges  increased  in  thickness 
to  permit  more  substantial  bolting  and  special  attention  is  being  given  to 
the  joint  fits. 

Emergency  governors  for  large  horizontal  turbines  can  he  furnished 
with  springs  to  reset  at  \' ,  to  2',  above  speed  and  drop  out  at  ii',  to  8^ 
above  speed,  thereby  making  it  unnecessary  to  lower  the  turbine  speed 
below  synchronism  to  reset   the  emergency. 

The  automatic  vacuum  breaker  is  an  as>et  when  Located  on  the  con- 
denser in  such  a  way  as  to  prevent  cold  an-  hitting  any  pan  of  the  turbine 
rotating  elements.  It  is  of  particular  importance  where-  t  here  are  long 
exhaust  connections  to  the  condenser.  Over-speed  tests  only  to  a  point 
sufficient  to  trip  the  emergency  an-  recommended. 
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We  consider  the  use  of  atmospheric  relict'  valves  good  practice  and 
require  their  use  on  large  turbine  installations.  To  what  extenl  this  practice 
should  be  extended  might  well  be  a  subjecl  for  discussion.  With  the  high 
degrees  of  super-heal  generally  used,  ii  becomes  necessary  to  avoid  slugs 
of  water  coming  into  the  turbine  as  there  will  he  a  greal  difference  between 
the  superheated  steam  and  the  water,  thus  causing  strains  and  distortion 
to  the  shell,  resulting  in  leaky  joints.  No  construction  of  shell  or  bolting  will 
stand  such  conditions. 

10.  Where  conditions  require  a  turbine  to  he  motored,  vacuum  must  lie 
maintained  and  steam  in  sufficient  quantity  to  prevenl  excessive  heating  and 
still  not  enough  to  run  the  turbine  away  musl  he  supplied.  For  this  purpose 
we  recommend  a  by-pass  valve  around  the  throttle.  For  a  20,000  K.W. 
turbine  t  his  by-pass  would  consist  of  a  one-inch  pipe  and  valve. 

The  protection  of  blades  when  the  unit  is  standing  idle  is  the  subject  of 
active  study  and  investigation.  We  are  not  ready  to  make  definite  recom- 
mendation at  I  his  1  ime. 

In  this  connection  some  thoughl  has  been  given  to  the  practicability 
of  admitting  ho1  air  into  t he  high  pressure  packing  casing  and  maintaining  a 
vacuum  for  an  hour  after  the  machine  has  been  shut  down  in  order  to  thor- 
oughly drj  out  the  turbine.  To  he  effective  this  will  require  auxiliary  steam 
valves  in  the  main  piping  as  it  will  be  difficult  to  maintain  throttles  suffi- 
ciently tight  to  prevent  steam  leakage.  The  air  mighl  be  heated  by  passing 
through  a  cylindrical  space  surrounding  10  or  15  feel  of  the  steam  piping 
before  being  conducted  to  the  inlet  to  the  high  pressure  packing.  M  is 
necessary  to  exercise  greal  care  in  carrying  out  a  plan  of  this  kind  in  order 
to  absolutely  prevenl  the  admission  of  cold  air  to  the  turbine. 

11.  During  the  year  1919,  there  were  installed  and  put  in  sen  ice  235,000 
K.W.  total  capacity  of  turbine  generators  of  20,000  K.W.  capacity  and  larger. 

THE    BOLINDERS  COMPANY 

We  have  for  a  number  of  years  given  careful  attention  to  the  internal 
combustion  engine  For  electric  lighting  plants.  There  are  a  number  of 
notable  power  plants  furnished  with  our  engines  throughout  the  world. 
Including  marine  engines,  there  are  aboul  650,000  B.H.P.  Bolinder  engines 
in  use  at    t  he  present   t  ime. 

The  Bounder  engine  is  of  the  two-stroke  cycle,  surface  ignition  type. 
The  working  cycle  is  briefly  as  follows:  (Fig.  I .  When  the  piston  "A"  at  the 
end  of  its  out  ward  stroke  is  moving  in  towards  the  ignition  chamber  " E"  the 
necessary  air  for  scavenging  and  combustion  is  drawn  through  the  air  valves 
"B"  into  the  enclosed  crank  case,  and  at  t  he  same  time  the  air  in  t  he  cylinder 
"  I )"  i>  being  compressed. 

When  t  he  piston  "A"  has  reached  its  extreme  inward  position,  a  certain 
amount  of  oil  is  injected  into  the  ignition  chamber  "E"  through  the  nozzle 
"  F"  ami  the  fuel  charge  ignites,  resulting    in  the  expansion  of   the  gasses 

driving  the  piston  outward   towards  the  shaft. 

During  this  outward  stroke  of  the  piston,  the  air  in  the  crank  case  is 
compressed.  As  I  he  pi-ton  mars  t  he  end  of  its  stroke,  t  he  exhaust  port  "G" 
open-,  and  immediately  after,  the  inlet  port  "II". 
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The  burn!  gases  escape  through  the  exhaust  pori  "<;"  while  the  com- 
pressed air  in  the  crank  case  entering  the  cylinder  by  the  port  "H"  com- 
pletes the  scavenging  work,  and  furnishes  the  cylinder  with  air  necessary  t'> 
make  up  the  next  charge  in  the  cylinder. 

The  rate  9peed  varies  from  325  R.P.M.  for  the  smaller  units  to  180-225 
R.P.M.  for  the  larger  units. 

The  stationary  types  are  buill  in  the  following  sizes: 

1  Cylinder  Engine,  from  20  to  80  B.H.P. 

2  Cylinder  Engine,  from  40  to  160  B.H.P. 

4  Cylinder  Engine,  iron,  80  to  320  B.H.P. 


SECTION   OF    BOLINDER    ENGINE      - 

The  maximum  power  developed  per  cylinder  is.  therefore,  80  B.H.P. 
our  Marine  Engines  are  buill  in  units  up  to  500  B.H.P.,  developing  a  maximum 
power  of  125  B.H.P.  per  cylinder.  The  larger  marine  engines  are  furnished 
with  an  air  Compressor,  for  atomizing  the  fuel  oil  at  a  pressure  of  150  pounds. 
The  stationary  engines,  on  the  other  band,  require  fresh  water  injections, 
same  quantity  of  water  as  oil  being  needed. 

The  guaranteed  maximum  fuel  consumption  of  the  larger  units  is  about 
0.6  lbs.  per  B.H.P.  per  hour,  based  on  light  residue  oil,  or  equivalent,  ha\  ing 
a  specific  gravity  not  exceeding  .880,  containing  at  least  18,000  B.T.I  per 
pound. 
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Satisfactory  results,  however,  have  also  been  obtained  by  the  use  of 

heavier  oil,  such  as  California  Fuel  Oil,  26°  Beaume,  0.9  specific  gravity, 
containing  as  high  as  25%  asphalt.  The  actual  fuel  consumption  is.  as  a 
rule,  considerably  less  than  stated  above,  and  in  a  number  of  installations. 
of  which  careful  records  have  been  kept,  not  more  than  0.4")  pounds  per 
B.H.P.  per  hour. 

The  prominent  features  of  the  Bolinder  engine  are  its  extreme  simplicity 
and  accessibility.  As  a  result  the  engine  can  be  operated  with  only  the  ordin- 
ary care  and  attention  given  a  steam  engine.  The  working  pressure  in  the 
cylinder  is  only  one-third  of  that  of  a  Deisel  engine,  and  as  a  consequence  the 
maintenance  charges  are  less  than  for  a  full  Deisel  engine. 

THE  WILLIAM  CRAMP  &  soxs  SHIP  &   ENGINE  BUILDING  CO. 

Philadelphia,  March  16,  1920 

I  am  in  receipt  of  your  letter  of  the  8th  inst.  requesting  some  general 
information  with  regard  to  the  activities  in  the  hydro-electric  Held  during 
the  year  1919,  and  the  prospects  for  the  coming  year,  this  information  being 
desired  in  connection  with  the  Prime  Movers  Report  for  the  Canadian 
Electrical  Association. 

In  t  his  connection  I  beg  to  advise  that  during  the  early  part  of  the  year 
1919,  there  was  not  much  activity  in  the  hydro-electric  line  but  during  the 
latter  part  of  the  year  there  were  quite  a  number  of  contracts  placed.  The 
indications  for  the  year  1020  are  that  it  will  be  a  very  big  year,  and  all  t  lie 
turbine  manufacturers  are  looking  forward  to  a  very  busy  time. 

The  general  tendency  in  recent  years  is  of  course  to  go  to  large  capacity 
units.  The  units  just  installed  in  the  Hydraulic  Plant  of  the  Niagara  Falls 
Power  Company  are  an  example  of  this.  They  are  of  the  vertical  shaft , 
single-runner  type,  each  unit  being  designed  for  37,500  horse-power  under  a 
head  of  2b!  feet.  Two  of  these  units  are  now  in  operation  and  the  installa- 
tion of  the  third  unit  is  almost  completed.  These  particular  units  are  about 
.")<)',  larger  in  capacity  that  any  units  previously  built.  The  tendency  how- 
ever to  go  to  still  larger  units  is  shown  by  the  fact  that  the  Hydro-Flectric 
Power  Commission  of  Ontario  have  .just  awarded  to  our  Company  the  con- 
tract for  three  vertical  shaft  units  each  to  have  a  capacity  Of  55,000  horse- 
power under  a  head  of  305  feet.  It  is  thus  seen  that  these  units  are  nearly 
.'><)',  larger  than  the  Niagara  turbines  in  capacity.  It  is,  of  course,  true  in 
both  of  the  above  cases  thai  the  total  development  of  which  these  units  form 
a  part,  are  very  large  and  therefore,  from  an  operating  point  of  view,  it  is 
feasible  and  practicable  to  install  large  size  units. 

With  regard  to  the  question  of  speed,  there  is  no  doubt  whatever  that 
higher  specific  speeds  will  be  used  in  the  near  future.  For  low-head  installa- 
tions, high  specific  speed  is  of  great    importance  as  it   reduces  the  size  of  the 

turbines,  generators,  and  power  house,  and  hence  decreases  the  cost  of  the 
developments.  Considerable  advances  have  already  been  made  in  the 
design  of  high  speed  runners  but  the  main  difficulty  is  to  obtain  high  efficien- 
cies   along    with    the    high  specific  speed,  and  this  point   is  being  very  care- 
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fully  studied  in  connection   with  experiments  being  made  in  our  besting 
laboratory. 

The  question  of  draft  tube  design  is  closely  connected  with  the  design 
of  high  speed  runners,  for  with  this  type,  the  amount  of  energy  to  l>e  regained 
in  the  draft  tube  is  very  large  and  hence  the  design  of  draft  tube  is  a  very 
important  factor.  Mr.  L.  F.  Moody,  Asst.  to  our  Vice-President,  has  de- 
veloped a  design  of  draft  tube  for  use  in  connection  with  high  speed  runners 
which  has  proven  to  be  very  efficient.  This  is  a  straight  tapering  tube 
spreading  into  a  large  diameter  at  the  bottom  of  the  tailrace  and  having  at 
the  center  of  the  bottom,  a  concrete  cone  for  turning  the  water.  This  type 
of  tube  has  been  installed  in  the  new  hydraulic  plant  of  the  Niagara  Falls 
Power  Company. 

Regarding  governors,  we  have  made  quite  a  number  of  improvements 
in  different  parts  of  the  governor  mechanism.  One  of  the  principal  im- 
provements we  might  mention,  is  the  installation  of  small  Johnson  control 
valves  in  the  governor  base  in  place  of  the  usual  gate  \  alves  which  have  been 
used  in  the  past.  These  Johnson  valves  are  operated  hydraulically.  A 
similar  set  of  smaller  valves  are  installed  with  the  hand  control  stand.  Then- 
fore,  in  changing  over  from  governor  to  hand  control  or  vice-versa,  it  is  only 
necessary  to  push  a  lever  handle  which  simultaneously  closes  the  valves  in 
the  governor  stand  and  opens  the  valves  in  the  hand  control  stand.  This  is 
an  important  advantage  over  the  old  method  whereby  three  or  lour  large 
gate  valves  had  to  be  closed  on  the  governor  stand  and  three  or  four  smaller 
valves  opened  on  the  hand  control  when  changing  over.  There  have  been  a 
number  of  other  smaller  changes  made  in  our  governors  to  simplify  their 
operation  and  make  these  machines  as  nearly  as  possible  fool-proof. 

With  regard  to  the  question  of  making  provision  for  heating  the  speed 
rings,  guide  vanes,  and  other  parts  of  the  turbine  in  contact  with  the  water, 
beg  to  advise  that  we  have  never  been  requested  to  build  any  units  with  such 
provisions,  but  do  not  see  any  reason  why  something  along  these  lines  could 
not  be  accomplished. 

THE  WM.  CRAMP  &  SONS  SHIP  tv    ENGINE   BLDG.  CO., 
PHILADELPHIA 

List  of  principal  hydro-electric  turbines  completed  or  under 
construction  sine*  January,  1919: 

Washington   Water  Power  Company,    (Long    Lake   Station.    Washington  . 
1—22,500  HP  turbine,  head   Pis',  sped  200  PPM. 

International  Paper  Company,  Niagara   Falls.  New  Fork: 
2—5400  HP  turbines,  head   130',  speed  300  PPM. 

Niagara  Falls  Power  Company.  Niagara   Falls.  New  York: 
2—  37,500  IIP  turbine-,  head  213.5',  speed  150  PPM. 

<lreat  Northern  Power  Company,  Fond-du-Lac,  Minnesota: 
1—15,000  HP  turbine,  head  355',  Bpeed  360  PPM. 
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Cienfuegos,  Palmira  &  Cruces  Elec.  Ry.  &   IV.  Co.,  Cuba: 
2 — 0.000  HP  turbines,  head  47.".'.  speed  600;  RPM. 

Hydro-Electric  Power  Comm'n  of  Ontario.  Cameron  Falls.  Out.: 
2-    12. ."»()<)  HP  turbines,  head  72',  speed  120  RPM. 

Androscoggin  Electric  Company,  Lewiston,  Maine: 
1—2,400  IIP  turbine,  head  31',  speed  120  RPM. 

The  Creat    Lakes   Power  Company    Limited.   Nault    Ste.  Marie.  Out.,  Can.: 
:} — 2.400  HP  turbines!  head   is',  speed  65.2  RPM. 

The  Parr  Shoals  Power  Company,  Columbia,  South  Carolina: 
1      3,600  HP  turbine,  head  35',  speed  100  PPM. 

All  of  the  above  turbines  with  the  exception  of  the  22,500  horse-power 

turbine  for  the  Washington  Water  Power  Company  are  of  the  vertical  shaft. 
single  runner  type.  This  unit  is  of  the  horizontal,  two-runner  type  which  was 
necessarily  adopted  owing  to  existing  conditions.  We  point  this  out  as 
indicative  of  the  tendency  towards  the  adoption  of  the  vertical  shaft  type  of 

unit  . 

The  first  of  the  37,500  HP  turbines  for  the  Niagara  Falls  Power  Com- 
pany, cited  above,  was  just  recently  placed  in  commercial  operation  and 
develops  a!  full  load,  aproximately,  40,000  horse  power;  this  represents  the 
greatest  unit  capacity  thai  has  yet  been  developed  in  the  hydro-electric 
field.  These  turbines  are  provided  with  Moody's  Spreading  Type  of  Draft 
Tube.  This  type  of  tube  represents  a  very  great  improvement  in  draft  tube 
design,  particularly  where  there  is  a  large  amount  of  energy  to  1..'  regained  at 
the  discharge  from   the  runner. 


THE  WELLMAN-SEAVER-MORGAM  CO. 

The  hydro-electric  business  is  very  active  at  present  in  all  sections  of 
this  country,  Canada,  France,  Spain,  Italy  and  Japan.  New  Zealand  is 
also  coming  in  with  inquiries  Tin  Japanese  are  now  inquiring  for  larger 
units  up  to  15,000  h.p.  capacity,  and  are  being  converted  to  the  vertical 
single-runner  1  \  pe. 

We  have  from  ten  to  twenty  inquiries  stacked  up  ahead  of  us  most  of 
the  time,  and  cannol  sec  an\  let-up  in  sight. 

The  installations  of  special  interest  contracted  for  in  1919  are  the  s<"'- 
fool  head  proposition  for  the  Southern  California  Edison  Co.,  on  Kern 
River,  where  ii  was  decided  to  use  reaction  turbines  the  highest  head 
attempted  for  this  type;  and  the  1000-foot  head  development  of  the  Qreal 

Western  Power  Company  on  Feather  River,  where  it  was  decided  to  use 
impulse  turbines;  together  with  the  Niagara  Development  which  are  the 
largesl  units  to  be  built.  The  Pelton  Company  was  awarded  the  contract  for 
the  Kern  River  Units,  and  Allis-Chalmers  the  ( Ireat-Western  impulse  w heels. 
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The  San  Joaquin  Power  Co.  have  two  developments  to  be  started  on  the 
Kings  Kirn-  where  each  head  will  be  2500  feel  the  highesl  attempted  in  the 
country. 

The  large  turbine  for  the  Niagara  developmenl  now  on  order  with  us. 
will  give  61,000  h.p.  at  full  gate,  and  50,000  h.p.  at  maximum  efficiency. 
We  are  shipping  two  22,000  h.p.  turbines  to  the  city  of  Los  Angeles  to  go  in 

on  the  aqueduct  under  515-fool   head.     There  is  also  >rder  8  concrete 

spiral  casing  turbines  and  two  15.000  h.p.  cast  iron  spiral  casing  turbines 
under  200-foot  head.  The  latter  job  is  for  the  Pacific  (las  &  Electric  Co., 
where  they  will  have  a  transmission  line  of  about  250  miles. 

We  have  reached  a  specific  speed  of  17.">  and  have  started  building  a 
testing  flume  of  our  own  to  carry  out  further  tests,  especially  on  high  speed 
runner-. 

I  have  recently  made  a  study  of  high  efficiency  gearing,  such  a-  i>  used 
for  steam  turbines,  to  apply  on  hydro-electric  units  in  order  to  cut  down  the 
cost  of  the  generator  for  extremely  low-head  installations.  It  was  found  thai 
the  over-all  efficiency  could  probably  he  increased  aboul  1',  or  2',  due  to 
the  greater  efficiency  of  the  higher  -peed  generators  notwithstanding  the 
loss  of  2',  in  the  gearing.  However,  the  gearing  cost  was  so  high  that  no 
saving  could  he  made  exeept  in  large  capacity  units  of  around  10.000  h.p. 
In  any  case  the  introduction  of  another  set  of  moving  parts  with  the  attend- 
ant maintenance  charges  and  increased  risk  of  shut-downs  took  all  of  the 
attractiveness  out  of  the  proposition. 

We  conducted  a  series  of  tests  at  Holyoke  the  past  summer  on  straight 
conical  draft  tubes,  and  find  them  very  well  adapted  for  small  turbines. 
At  our  own  shops  we  tested  curved  concrete  draft  tidies  to  determine  the 
proper  flare  and  contour,  but  are  not  in  position  to  make  this  information 
public. 

As  yel  we  have  not  built  any  unit  where  any  of  the  turbine  parts  were 
-team-heated,  although  I  have  heard  of  one  such  installation  in  Canada. 
The  -ingle  vertical  units  as  now  used  are  generally  large  enough  so  that  ice 
around  the  gates  is  not  so  troublesome.  We  keep  all  t  he  operating  mechanism 
out  of  the  waterways  and  believe  the  best  solution  i-  t<>  use  large  enough  units 
-o  that  the  water  passages  through  runnel-  and  gates  will  pass  the  mosl 
troublesome   ice. 

ALLIS-CHALMERS  MANUFACTURING  COMPANY 

The  general  trend  of  development  during  the  year  of  p.ip.)  i-  covered 
most  concisely  in  letter,  which  we  wrote  to  Professor  Allen,  covering  the 
period  in  question.    This  covers  the  pasl  year  i msiderable  detail,  both  as 

to  extent  and  character  Of  the  work  and  general  trend  of  the  art  ami  mw 
developments.  The  most  outstanding  new  type  is  that  covered  in  the 
December  number  of  the  journal  of  the  American  Society  of  Mechanical 
Engineers,  which  was  commented  upon  further  in  the  Technical  I' 
particularly  Engineers  News  of  February  5th,  and  Electrical  World  <<\' 
about  t lie  same  date. 
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As  to  improvements  in  draft  tubes  would  advise  that  the  prin  ripies  of 
White's  Hydraucone  regainer  is  the  basis  of  what  will  probably  be  the  great- 
esl  developmenl  in  draft  tube  construction. 


TUB  largest  WidlflH  UySFlt*01ft6trlo  tStft  m  the '  worvdJ 
ie-Ohalaors     3£500  K.V.A.,    12O0DvoltB,   57500  H.P.,    1S0  P..P.*.. 
Kfge  Oo.          ■    214  foot  head.     BuUt  for  the  Niagara  Pallo  Power  Co., 
Niagara  Falle.  K.  Y.  


(Fig    2 

As  to  governors  would  advise  thai  the  best  example  of  most  recent 
developmenl  i>  contained  in  the  unit  which  we  installed  at  Niagara  where 
the  direct  connected  flyball  shows  up  to  greatest   advantage.     The  elimi- 
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nation  of  auxiliary  drives  and  the  great  increase  in  dependability  derived 
therefrom  can  hardly  be  Overestimated.  Photograph  89331  of  the  Niagara 
Unit  is  a  pertinent  illustration  of  its  utility.  [Fig.  2. 

We  have  not  built  any  units  with  provisions  made  for  beating  any  of 
the  working  parts  in  contact  with  the  water.  We  have  made  a  good  many 
studies  of  such  heating  devices,  supplying  same  to  the  guide  vanes,  shifting 
lings  and  main  hearing;. 


Prof.  C.  M.  Allkx.  December  29,  L919. 

Worcester  Polytechnic  Institute, 
Worcester,  Mass. 

Dear  Sir: — Your  letter  of  December  thirteenth  is  at  hand  and  we  will 
endeavor  to  outline  briefly  some  of  the  things  that  occur  to  us  as  being  of 
interest  for  the  report  which  you  have  in  mind. 

One  of  the  most  outstanding  features  of  our  hydraulic  work  has  been  the 
large  number  of  his  capacity  units  which  have  been  placed  in  operation. 
For  actual  figures  we  have  just  totalled  very  nearly  one-quarter  of  a  million 
K\V.  in  large  hydro-electric  generators  (over  twelve  thousand  KW.  each  . 
Started  in  the  last  year.  This  is  of  interest  in  that  it  covers  the  products  of 
only  one  company.  It  is  not  in  any  way  an  indication  of  the  total  installed 
capacity  as  there  is  a  tremendous  volume  of  business  in  machines  of  capaci- 
ties under  12.000  KW.  each  but  the  magnitude  of  the  capacity  installed  above 
this  limit  is  of  exceptional  interest  ami  indicates  an  unusual  tendency  to- 
ward hydro-electric  practice. 

As  to  large  machines  and  specially  designed  units  can  only  state  I  hat  I  he 
performance  of  the  31. 000  HP.  units  in  the  Narrows  or  Badin  Plant  of  the 
Tallahassee  Power  Company  has  been  very  gratifying,  and  has  naturally  been 
one  of  the  factors  contributing  greatly  to  the  general  adoption  of  large 
capacity  units. 

Hearing  on  the  performance  of  the  Badin  Plant,  which  is  so  radically  a 
pioneer  in  the  big  capacity  field,  would  quote  as  follows  from  a  letter  received 
from    Mr.    Rickey: 

"As  recently  requested  by  you,  I  looked  up  the  operating  records  of  our 
Narrows  Power  House  and  find  that  the  continuity  factor  for  the  year  1918 
was  99.992.  The  small  difference  between  the  actual  factor  of  operation  and 
the  factor  for  perfect  operation,  which  would  be  100',,  was  caused  l>>  con- 
ditions foreign  to  the  turbines  and  generators;  in  other  words,  insofar  as  the 
turbo  generator  units  were  concerned,  their  operation  was  100',  continuous. 

You  will  recoiled  that  at  the  lime  of  ordering  the  turbine-,  1  told  you 
they  must  be  of  the  "Ivory  Soap"  variety,  by  which  I  meant  that  then- 
operation  should  be  "99.4495  pure".  Inasmuch  as  you  have  exceeded  the 
percentage  claimed  by  the  Ivory  Soap  Manufacturers,  we  will  have  to  adopt 
different  aomemclature  to  accurately  define  i  he  particular  brand  of  turbines 
installed  in  our  Narrows  Development. 

I  take  this  occasion  to  congratulate  your  company  and  also  yourself, 
on  the  very  satisfactory  operation  obtained  from  the  turbines  ami  g(  iterators 
you  installed  in  our  Narrow-  Power  House. 
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This  is  a  very  remarkable  performance  in  view  of  the  wide  departure 
from  precedent,  which  might  have  served  for  more  or  less  of  an  excuse  for 

interruption  due  to  unforseen  contingencies. 

During  the  last  year  the  second  plant  of  the  Tallahassee  Power  ( Company, 
embodying;  three  27,000  HI*,  wheels  under  INN  ft.  head  was  put  in  operation 
without  a  single  hitch.  This  plant  as  well  as  subsequent  plants  such  as  that 
of  the  Niagara  Falls  Power  Company  at  Niagara  Falls.  New  York,  showed 
very  strikingly  t  he  progress  that  has  been  made  in  the  order  of  designing  and 
building  complete  hydro-electric  units  and  emphasises  particularly  the  ad- 
vantage of  Inning  them  built  by  one  company.  The  machinery  in  these  two 
plants  was  assembled  completely,  including  turbine,  governor,  generator 
and  thrust-bearing,  and  after  completion  and  final  inspection  the  unit  was 
pronounced  ready  for  service  and  without  any  delay  for  adjustment  of  gov- 
ernor* governor  connections,  thrust-bearing  or  turbine.  The  machine  was 
Started  from  a  push  button  on  the  switchboard,  brought  up  to  speed  put  on 
the  governor  and  on  automatic  regulation  basis  without  the  necessity  of  any 
adjusting  during  the  process.  This  is  something  entirely  new  in  the  initial 
operation  of  large  prime  mover  machinery  and  was  the  occasion  of  con- 
siderable comment  at  the  Niagara  Plant  of  the  Hydraulic  Power  Company. 

As  to  some  of  the  larger  plants  which  typify  the  developments  of  the 
last  year,  would  cite  the  following  as  having  been  put  in  operation  or  being 
well  along  in  construction: 

Tallahassee  Power  Company  (Cheoah  Plant),  Tennessee. 

Three     27.000    IIP.     188'    head,    plate    steel    spiral-cased    vertical    shaft 
units  with   direct   connected    llyballs. 

Wateree  Power  Company,  South  Carolina: 

Five     17. o00  IIP.  68'  head  single  runner  vertical  shaft  concrete  spiral- 
eased  units. 

Puget  Sound  Traction   Light  tV;  Power  Co,  Washington: 

One     25,000    IIP.  40.")'  head,  horizontal  shaft  cast  steel  spiral-cased  type. 

St.  Lawrence  Transmission  Company,  North  Carolina: 

Tw<>     ll.O(H)   lib.  258'  head,  vertical  shaft  cast  iron  spiral-cased  type 
with  direct    connected    llyballs. 

Eastern    Michigan    Power  Company    (Foote    Development),    Michigan: 

Three     4630  HP.  35' head    units,  single  runner    vertical    shaft    concrete 
spiral-cased  units  with  direct  connected  flyballs. 

Niagara   Falls  Power  Company,  Niagara  Falls: 

one     27500  HP.  214'   bead,  vertical  shafl   plate  steel  spiral-cased  type 

with  direct  connected  flyballs. 

San  Joaquin  bight  i\   Power  Corp.,  California: 

Three     15,000  III'.   315'  head,  vertical  shaft   single  runner,  casl 
spiral-cased  units  with  direct  connected  llyballs. 

<!reat  Western  Power  Company,  California: 

Two     30,000   111'.  1008' head,  double  runner  overhung   type  horizontal 
impulse  wheels. 
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The  above  applies  particularly  to  large  capacity  developments  which 
arc  of  possibly  the  greatesl  interest.  The  biggesl  effed  of  improvements 
which  have  been  pushed  considerably  during  the  last  year  can  be  found  in 
connection  with  the  small  capacities  and  lower  head  developments  and  is 
based  on  the  high  speed  runner  which  was  covered  in  our  contribution  to  the 
American  Society  of  Mechanical  Engineers,  copy  of  which  paper  you  have 
available.  You  are  at  liberty  to  use  that  subject  matter  in  any  way  you 
wish. 

As  to  tests  would  advise  that  salt  solution  test  on  the  large  capacity 
unit  at  Badin  Plant  of  the  Tallahassee  Power  Company  indicated  a  maximum 
turbine  efficiency  of  94' (,  allowing  a  generator  efficiency  of  (-»7'r,  which  we 
believe  is  a  record  as  it  was  based  upon  volumetric  test  by  the  sail  solution 
method  and  not  upon  any  weir  or  current  meter  tests. 


COMPARATIVE  TEST  ON  VERTICAL  AND  HORIZONTAL 
RUNNERS  BY  s.   MORGAN  SMITH  CO. 

The  attached  results  of  tests  made  in  the  Holyoke  flume  shows  that  then-  is 
very  little  difference  in  the  characteristics  of  turbines,  whether  operated  in 
a  vertical  or  horizontal  setting,  provided  that  the  approach  and  discharge 
passages  have  been  properly  designed.  The  tests  were  made  on  33"  type  X 
Turbines,  built  by  the  S.  Morgan  Smith  Co.,  of  York,  l'a.  The  table  shows 
the  results  of  the  tests:  Test  No.  2310  being  for  the  runner  in  a  vertical 
position,  and  test  No.  2475  Vicing  for  the  pair.of  runner-  in  a  horizontal 
setting.  In  order  to  show  the  results  in  a  convenient  form,  equal  efficiency 
curves  have  been  plotted  after  bringing  the  test  data  to  1-foot  head.  Figures 
:•!  and  4).  The  speed  at  1-foot  head  corresponding  to  187.5  R.P.M.  at  18  ft. 
head  the  conditions  tinder  which  the  specifications  called  for  the  maximum 
efficiency  was  44.2  R.P.M.  An  inspection  of  the  contour  curves  shows  that 
the  runner  when  tested  vertically  slightly  exceeded  this  speed,  and  thai  the 
pairs  of  runners  when  tested  horizontally  developed  the  maximum  efficiency 
at  almost  exactly  this  speed. 

The  difference  between  the  vertical  and  horizontal  tests  under  the  normal 

head  of  18  feet  is  shown  in  Fig.  5.  A  difference  of  about  1',  was  obtained 
in  favor  of  the  vertical  set  ling. 

The  efficiencies  of  the  horizontal  turbines  at  75*  ,  and  ."><>',  of  full  gate 
was  less  than  the  corresponding  efficiencies  of  the  vertical  -citing,  but  the 
reduction  was  small,  ranging  from  :-',',  to  l.v,  The  range  in  speed  was  the 
same  for  the  two  types  of  setting.  The  range  in  power  at  good  efficiency  was 
Bomewhal  less  for  the  horizontal  than  for  the  vertical  setting.  In  general,  the 
difference  of  speed,  power  and  efficiency  from  the  two  types  of  setting  was 
small;  -mailer  than  has  usually  been  expected.  The  tests  show  that  an 
efficiency  of  !)')',    for  low   head   horizontal   turbines  is   not   an   impossibility. 
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Fig.  3) 
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TABLE    NO.    I 

Vertical  Horizontal 
Tesl  No.  2310    Tesl  No.  2475 

Besl  Speed  R.P.M 44.6  I  I  :: 

Maximum  Speed  85^?  efficiency 51.3  50.7 

Minimum      "      85'  ,                   36  7  36   I 

Maximum     "      80(           "         54.8  53.3 

Minimum      "      80' ,         "         33.2  32   1 

Bes1  efficiency 90  45' ,  89   17', 

Horse  Power  a1  besl  efficiencj  —2  runners 5.23  1.72 

Kitll  galr  horse  power,  besl  -•peed.  2  runners..  5  75  5  36 
Efficiency  at  7.")' ,  of  full  gate  horse  power. 

Best  speed s?  r,  s7  r  , 

Bfficiencj  al  50' ,  of  full  gate  horse  power: 

Besl  speed 78.2*2  76   r  , 

Head  at  full  gate 16.75  ft.  L4.5'ft. 


Respectfully  submil ted. 


S.  SvENNINGSON,  Chairman. 

Ai.i.x  inder  Wilson. 
J.  II.  Trimmingham. 


GIBBS    THRUST     BEARINGS 


FOR 

ALL   LOADS 
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SHAFTS 


H.   B.  VAN    EVERY 

Canadian   Rep. 


ADAPTED  TO 

MARINE   ENGINES 

GENERATORS 

TURBINES 

PUMPS 


NO   CRITICAL 
SPEED 


83  CRAIG   ST.  WEST 
MONTREAL,    QUE. 


The  Chairman:- — You  haveheard  that  very  excellenl  paper.    Applause. 

1   would  like  to  hear  sonic  discussion  on   that    very   valuable   paper,  and  also 

recommendations  of  the  differenl   member  companies  who  advised  certain 

things     to     Ik      done. 

Mr,  Wills  M  \<  lachlan:  In  connection  with  the  recommendation  of 
tin  three  companies  with  headquarters  it!  Montreal,  I  think  that  this  ar- 
rangement is  in  effect  at  the  presenl  time  and  with  the  reconstruction  of  tin 
n«w  constitution  of  the  N.E.L.A.  and  the  C.E.A  .  it  will  he  made  mon 
general.    Mr.  Volkmann  might  correct  me     1  think  that  new  constitution  of 
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the  X.E.L.A.  is  that  the  Chairman  of  the  Committee  on  any  subject  in  a 
Geographical  Division  is  by  virtue  of  that  a  member  of  the  National  Com- 
mittee. In  this  way  the  work  of  the  Geographical  Division  or  of  the 
Canadian  Electrica  Association  will  lie  made  available  to  the  National 
(  omniittee  and  there  brought  into  effect.  But  after  working  for  the  last  few 
years  on  X.E.L.Aand  on  C.  E.  A.  Committees,  I  think  J  can  safely  say  that 
the  Local  condition  has  to  be  looked  after.  Take,  for  instance,  the  X.E.L.A. 
Committee  on  Prime  Movers,  they  are  more  naturally  interested  in  steam 
development.  We.  in  Canada,  are  more  interested  in  hydraulic  development, 
and  thereforethe  local  oommittee  is  particularly  needed  to  deal  with  tin 
local  situation. 

The  Secretary: — I  have  read  Mr.  Svenningson's  report  before  and 
noted  the  letters  that  he  had  from  Messrs.  Woodyatt.  Julian  C.  Smith  and  on.- 
other.  The  proposition  that  the  X.E.L.A.  has  put  through  at  Pasadena  was 
one  essentially  of  decentralization  rather  than  centralization.  They  want 
committees  in  each  <  leographie  Division  similar  to  the  Xational  Electric  Light 
Association's  committees.  They  appoint  for  instance,  in  a  State  Section  a 
certain  committee,  the  chairman  of  this  committee  is  a  member  of  the  same 
committee  in  the  Geographic  Division.  The  Chairman  of  the  Geographic 
Division  Committee  is  a  member  of  the  same  committee  of  the  Xational 
organization. 

From  my  conversation  witli  Mr.  Aylesworth.  1  know  it  is  their  wish  to 
get  the  Geographic  Divisions  very  active  and  have  them  work  in  harmony 
with  the  State  and  local  committees. 

Mr.  S.  SVENNINGSON:  -Do  1  understand  that  the  Canadian  Electrical 
Association  -thai  is.  the  committee  work  of  the  Canadian  Electrical  As- 
sociation    will  lie  practically  a  Geographic  section  of  the  X.E.L.A.'.' 

The  Secretary: — In  the  reorganization  of  the  X.E.L.A..  our  associa- 
tion will  he  classed  as  a  Geographic  Division. 

Mr.  Svenningson:— So  that  we  will  have  no  separate  committee'.' 

Tin;  Secretary: — Yes,  we  will  have  committees  just  the  same  as  now. 
They  are  trying  to  gei  away  from  the  big  main  committee  in  New  York 
handling  all  details  and  they  are  trying  to  gel  it  decentralized. 

Mr.  Svenningson:-  Assume  now  thai  the  smaller  committee,  Geo- 
graphic <  'ommil  tee,  carry  out  a  certain  amount  of  work  and  writes  a  report 

The  Secretary:     To  thai  Geographic  Division. 

Mr.  SeveNNINGSON:      And  thai  report  again  goes  to? 

The  Secretary:  The  chairman  of  the  Geographic  Division  being  on 
the  Xational  Committee  will  deal  with  the  problems  on  that  committee 
which    are   of   national    importance. 

Mr.  S\  enningson:  As  it  stands  today,  we  have  a  small  committee  "i 
three  members  trying  to  do  the  same  work  as  the  X.E.L.A.  Committee  of 
:i(>  members,  ami  I  do  think  by  appointing  four  or  five  members  from  <  'anada 
on  the  American  Committee,  we  would  gel  a  strong  Hydro-Electric  ('om- 
niittee on  the  American  C< nitlee.  which  consist   mostly  of  steam   men 

and  I  think  we  would  all  gel  Letter  results. 

Mr.  MACLACHLAN:— Mr.  Svenningson.  could  not  that  be  left  to  the 
chairman  or  t  he  representative  on  the  X.K.L.A.  <  'ommittee  to  deal  wit  h  it'.' 
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Personally.  I   have  presented  to  the  members  of  the  C.E.A.  Committee  a 

synopsis  of  the  Minutes  of  X.E.L. A.  Committees,  and  have  kept  them  in 
elose  touch  with  everything  thai  goes  on  in  the  X.K.L.A.  Committees.  We 
have  been  particularly  careful  not  to  duplicate  bu1  to  lake  up  those  points 
that  the  X.K.L.A.  committee  are  not  taking  up  in  detail,  which  are  accessary 
to  he  taken  up  in  detail  in  regard  to  local  conditions. 

-The  Secretary: — Is  not  that  the  proposition,  Mr.  Onken? 

Mk.  \Y.  U.  Onken,  Jr. — Yes.  I  think  you  will  also  have  on  the  X.K.L.A. 
more  and  more  engineers  who  are  particularly  interested  in  water  power 
development  because  on  the  entire  Pacific  coast  the  question  there  i-  water 
power  development — has  nothing  to  do  with  steam,  and  the  more  water 
power  developments  they  have  out  there  the  less  use  they  have  for  steam 
power.  Just  now  they  have  had  a  series  of  three  years  of  drouth  and  they 
will  have  to  produce  the  largest  part  of  the  energy  produced  on  the  coast 
from  steam  stations  burning  oil — just  a  temporary  arrangement. 

-Mr.  Svenningson: — As  a  matter  of  fact  the  X.K.L.A.  has  at  least  8  or 
10  hydraulic  men  on  the  Prime  Movers  Committee  out  of  some  40  members. 
( 'ompare  this  with  our  small  committee  of  three  members  and  you  can  readily 
understand  that  our  committee  work  necessarily  must  be  quite  limited. 

The  Secretary: — We  can  get  more  men  on  your  committee  if  yon 
want  them. 

Mr.  Ttjrlet: — I  might  say  that  Mr.  Svenningson's  idea  would  be  worked 
out  all  right  by  the  new  treatment  adopted  by  the  National  Electric  Light 
Association  if  the  chairmen  of  those  divisions  would  attend  the  meetings  of  the 
X.K.L.A.  That  seems  to  overcome  all  the  difficulty.  But  one  of  the  difficulties 
that  I  think  should  be  dealt  with,  and  that  is  1  think  with  the  member  com- 
panies— that  is,  "A"  members  of  the  Canadian  Electrical  Association  should 
be  impressed  with  the  necessity  of  seeing  thai  the  representatives  who  arc 
elected  to  attend  t  hese  X.K.L.A.  meetings  do  so  and  also  see  that  provisions 
are  made  so  that  committees  which  are  appointed  here  can  hold  their  meetings. 
The  reason  that  this  comes  up  is  that  this  year  1  attempted  to  hold  a  meeting 
of  the  Meter  Committee  of  the  Canadian  Electrical  Association,  on  two 
different  occasions,  and  two  members  from  different  companies  wrote  me 
that  their  company  objected  to  bearing  the  expenses  of  sending  a  representa- 
tive to  the  meetings.  1  think  the  "A"  members  should  have  an  interest  in 
having  their  representatives  attend  these  meetings,  or  probably  they  do  not 
realize  that  there  is  any  benefil  to  he  derived  from  them.  As  a  matter  of 
fact  I  wrote  to  i he  manager  of  on.'  of  those  companies  and  he  replied  t hat  his 
man  had  been  a  representative  for  two  years  and  he  could  not  see  any  benefil 
to  be  derived  from  his  being  on  the  committee.  This  is  an  unfortunate  cir- 
cumstance, which  1  think  exists  in  several  "A'"  member  companies.  They 
do  not  seem  to  think  there  is  any  benefit  to  lie  derived  from  the  C.E.A. 

Tin;  Secretary:  1  do  not  dispute  Mr.  Turley's  remarks  in  thai 
ticular.  and  I  hope  that  with  the  revised  consitution,  if  it  is  put  through  on 
Friday,  that  the  various  member  companies  will  see  quite  differently  the 
benefits  which  they  will  he  able  to  derive  from  their  membership  in  having 
their  men  attend  meetings  and  sessions  of  the  various  committees  of  the 
X.K.L.A.  and   C.E.A. 
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Mr.  O.nkk.n:  I  mighl  mention  that  a  number  of  members  of  the  National 
Association  found  fault  with  the  immense  expense  accounts  incurred  by 
their  engineers  in  y;<>ing  out  to  different  meetings,  and  one  of  the  objects  of 
i  he  constitution  of  the  N.E.L.A.  was  to  avoid  a  whole  bunch  of  committee 
work  at  national  headquarters  and  have  that  committee  work  done  more  in 
Geographic  sections,  so  as  to  cut  down  expense.  One  company,  its  expense 
account  ran  up  something  like  $10,000,  travelling  expense,  not  counting  the 
I  inie  of  t  heir  engineers. 

The  Secretary: — 1  think  they  are  agreed  they  get  some  benefit  out  of  it. 

Tin  ( '11  urman: — Any  further  discussion  on  this  paper'.'  We  would  like 
to  hear  something  regarding  the  technical  end  of  this  paper—  not  so  much 
representative  of  the  X.E.L.A.,  but  of  more  interest  to  the  local  members. 
Anything  in  connection  with  the  technical  end  as  regards  our  own  require- 
ments. 

M  it.  Turley: — I  would  like  to  ask  if  anybody  has  any  idea  as  to  the 
expense  of  the  system  recommended  and  dealt  with  considerably  by  Mr. 
.John  Murphy  with  reference  to  the  heating  of  the  rack  bars  and  beating  of 
the  wheels.  I  wonder  if  that  has  ever  been  tried  out  commercially  and  any 
figures  as  to  the  cost? 

Mh.  Svenningson:  —The  only  waterwheel  I  know  of  in  which  the  heat- 
ing of  the  guide  vanes  was  taken  care  of  in  the  design  of  the  unit  has  recently 
been  installed  by  the  Southern  Canada  Power  Company  in  their  Drummond- 
\ille  Plant.     The  scheme  has,  however,  not  as  yet  been  tried  out. 

Mr.  Murphy,  1  believe,  lias  for  some  time  applied  a  small  amount  of  heat. 
by  means  of  steam,  to  the  cold  metal  parts  of  the  turbine  in  order  to  prevent 
ice  from  blocking  t he  wheels. 

Mr.  Gould:  Has  Mr.  Murphy  succeeded  in  doing  away  with  trouble 
in     Ottawa? 

Mr.  Svenningson: — He  claims  he  has. 

Mr.  <  toULD:  If  he  claims  he  has,  that  is  evidence  <>f  some  good.  1  am 
skeptical  about  it. 

Mr.  Maclachlan:  I  think  it  would  be  an  easy  matter  to  find  out.  if 
it   was  installed  some   10  or  12  years  ago. 

Mil.  dm  ld:  I  was  at  a  meeting  at  Chateau  Lauricr.  Ottawa,  jusl  after 
opening  of  the  hotel;  we  had  a  convention  there  when  Mr.  Murphy  gave  an 
illustrated  lecture.  Prof.  Barnes  of  McOill  University  was  there  and  I 
think  I  was  impertinent  enough  a!  the  time  to  tell  them  that  their  ideas  and 
demonstrations  sounded  entirely  all  right  in  the  month  of  June,  but  if  I  had 
them  in  a  little  place  I  know  in  the  month  of  December,  open  water  and 
blowing  wind,  I  would  he  more  assured  what  thej  had  to  say  was  practicable. 
I  ha\  e  ne\  er  found  out  yet  w  he!  her  they  really  succeeded  in  doing  away  with 
the  frazil  trouble  at  Ottawa.  It  seems  to  me  that  I  have  seen  in  the  news- 
papers thai  the  service  at  01  tawa  was  more  or  less  interrupted  by  ice. 

Tin  Chairman:  I  understand  we  have  some  three  members  from 
Ottawa  heir  The;  mighl  he  able  t<>  furnish  us  with  information  on  that 
question. 

Mr.  II.  I.  Anscombe:  Mr.  Dion  could  tell  you  more  about  that  hut 
lie  won't  he  down  until  tomorrow  morning.     If  any  of  you  gentlemen  would 
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make  a  point  of  seeing  him  tomorrow  morning,  I  am  sun-  he  would  tell  you 

all  that  is  to  be  said. 

As  regards  interruptions  from  ice  up  in  Ottawa,  well  they  have  had 
trouble  during  the  last  winter,  but  as  to  whet  her  Mr.  Murphy's  scheme  i- 
being  applied  at  the  Ottawa  &  Hull  Power  &  Manufacturing  Company  or 
not.  I  don't  know.  I  think  it  is  not  with  the  Ottawa  Electric  Company.  If 
you  could  hold  it  over  until  tomorrow  morning  to  see  Mr.  Dion. 

Mr.  Monro  Grier  takes  the  Chair. 

The  President: — Speaking  for  the  Chair,  tomorrow  I  shall  have  the 
opportunity  of  asking  Mr.  Dion  to  see  what  he  has  to  say. 

Mr.  Svenningson: — I  might  say  that  Mr.  Dion  was  preseul  litre  Last 
Winter  at  the  Canadian  Institute  when  Mr.  Murphy  read  his  paper  and 
showed  moving  pictures  and  apparently,  as  near  as  I  could  find  out,  Mr. 
Dion  was  very  much  in  favor  of  the  scheme. 

Mr.  Doddridoe: — As  Mr.  Gould  has  just  said,  it  is  one  thing  to  bring, 
up  a  thing  and  demonstrate  it  and  another  thing  to  put  it  in  actual  practice, 
and  surely  if  they  had  such  a  scheme  fitted  up  in  Ottawa,  especially  when  the 
service  was  interrupted,  it  does  not  seem  very  practical,  or  something.  How- 
ever, Mr.  Dion  will  be  here  tomorrow  and  any  member  that  is  interested  in 
it,  our  chairman  has  assured  us  that  he  will  bring  the  matter  before  Mr. 
Dion  and  if  there  is  any  information  for  the  benefit  of  the  members  present  he 
will  be  only  to  pleased  to  give  the  necessary  information. 

Mr.  Woodyatt: — I  may  say,  Mr.  Chairman,  that  our  wheels  are  of  that 
type;  the  speed  rings  are  hollow  so  that  we  can  inject  steam  or  hot  water  and 
there  is  connection  between  the  speed  ring  and  the  gates  so  that  the  heat  can 
be  extended  up  to  them.  But  our  plant  only  went  into  operation  about  a 
year  ago  and  we  were  not  in  shape  to  try  this  out  during  last  winter.  As  a 
matter  of  fact,  last  winter  we  had  no  ice  trouble  of  any  kind  and  there  was  no 
-My  for  it.     This  year  we  will  be  in  shape  if  we  I d  it. 

Mr.  Gould: — Do  you  heat  the  racks  al  the  forebay? 

Mr.  Woodyatt: — Xo  provision  for  heating  racks  bui  the  racks  are 
enclosed,  the  whole  gate  house  is  enclosed  with  very  large  windows  facing  tin- 
south  so  that  the  whole  gate  house,  including  racks  is  at  very  good  tempera- 
ture. 

Mr.  Gould:-  -The  whole  thing  is  housed  in. 

Mr.  Woodyatt:  Fes,  but  we  do  not  know  just  how  that  will  work, 
because  last  winter  was  an  exceedingly  favourable  winter,  and  we  did  not 
have  any  ice  trouble  at  all. 

Mr.  Svenningson:  It  is  a  simple  matter  to  pull  up  the  racks  while 
the  frazil  ice  is  flowing. 

Mr.  Woodyatt:     I  would  like  to sa^  in  connection  with  that,  thai  some 
times  data  submitted  to  this  meeting  might  be  taken  as  practice  to  follow  and 
I  do  not  believe  thai  Prime  Movers  Committee  would  recommend  the  prae 
tice  of  pulling  racks.     I  think  in  Cedars  case  the  wheels  have  extremelj  la 
openings  and  they  can  handle  a  pretty  big  piece  of  ice  without  difficulty. 

The  Si,,  retari  :  I  might  -tate  t hat  the  practice  I  think  of  all  companies 
pn  the  Canadian  side  at  Niagara  Falls  is  to  pull  the  rack-,  during  the  winter 
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Mk.  Svenningson: — We  do  practically  the  same  on  the  Shawinigan 
sj  stem. 

The  President:— Any  furl  her  discussion  on  that  paper'.'  Mr.  Svenning- 
son will  be  only  too  pleased  1o  answer  any  questions  in  connection  with  his 
very  valuable   paper. 

As  this  discussion  is  evidently  over,  we  will  now  adjourn  for  luncheon 
and   meet   at   '_'  o'clock  sharp. 

AFTERNOON  SESSION 

June  16,  1920. 

Tin.  President: — We  will  continue  the  programme  of  this  morning 
from  the  point  at  which  we  broke  off,  and  the  next  item"  on  the  programme 
i-  the  report  of  the  Committee  on  Electrical  Apparatus,  by  Mr.  Neild.  I 
regrel  to  say  that  Mr.  Neild  has  been  prevented  by  the  exigencies  of  business 

from  coming  here  to-day,  but  I  am  ^lad  to  say  that  Mr.  YVurtele  is  here  and 
will  read  I  be  paper  put  down  for  Mr.  Neild.  I  therefore  call  upon  Mr.  Wurtele 
to  read  this  report. 


REPORT  OF  THE  ELECTRICAL  APPARATUS 
COMMITTEE 

Mr.  President  and  Fellow-members: — 

Your  committee  on  Electrical  Apparatus,  in  reviewing  the  progress  of 
tin  past  year,  find  generally  that  power  plants  are  suffering  more  or  less  from 
the  results  of  war-time  economy,  and  in  some  cases  have  experienced  con- 
siderable trouble  due  to  having  put  off  reconstruction  and  are  now  faced  with 
the  necessity  of  renewing  and  expanding  at  very  high  cost.  The  executives 
of  companies  should  hear  this  in  mind  where  estimates  are  placed  before  them 
and  engineers,  generally,  should  see  to  it  that  a  greater  attempt  should  be 
made  to  use  standardized  apparatus,  this  being  one  way  in  which  the  in- 
creasing cost  of  extensions  and  improvements  can  be  met  and  it  is  with  this 
in  \  iew  that  your  committee  desire  to  bring  before  you  the  question  of  work- 
ing toward  single  standard  service  voltages. 

The  different  standards  of  service  voltages  require  the  manufacturers  to 
design  ami  make  up  comparatively  heavy  stocks  of  various  devices  to  meet 
the  varying  demands  of  different  localities,  your  committee  would  he  glad 
to  have  a  genera]  discussion  on  this  point  so  that  there  will  be  some  guidance 
for  future  work  along  this  line  as  we  feel  that  a  great  deal  of  economy  has 
already  been  effected  by  the  use  of  standardized  apparatus.il  is  our  duty  to 
ui-Lre  t  he  furt  her  extension  of  t  he  principle  where  e\  er  we  can. 

One  question  thai  recently  has  created  considerable  discussion  is  the 
method  of  excitation  in  Large  generating  stations.  The  general  trend  is  un- 
doubted^ toward-  an  individual  source  of  excitation  for  each  unit.  Tin 
arrangement  of  using  a  common  excitation  l>us  is  open  to  the  objection  that 
a  disturbance  or  a  break  down,  particularly  the  break  down  of  a  field,  will 
spread  to  other  machines  causing  in  some  cases  considerable  damage. 
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It  has  become  standard  practice  in  ••uses  in  large  steam-driven  generat- 
ing stations  to  use  generators  with  exciters  mounted  directly  on  the  shaft  end, 
operating  experience  has  been  very  satisfactory,  there  being  practically  no 
electrical  and  very  little  mechanical  troubles  reported. 

In  some  cases  individual  excitation  is  obtained  by  having  a  turbine  or 
motor-driven  exciter  for  each  generator,  this  while  satisfactory  is  probably 
much  more  expensive,  and  not  so  reliable  or  efficient .  In  1  he  case  of  low  head 
hydro-electric  plants,  however,  it  is  often  impractical  to  use  shaft  end  exciters 
because  of  the  large  size  and  cost  of  the  slow  speed  unit.  In  any  case  where 
individual  exciters  are  used  it  is  necessary  to  have  a  reserve  capacity  suffi- 
cient to  provide  excitation  for  the  largest  unit.  This  may  be  a  motor  or  turbo 
driven  machine  or  battery;  probably  a  motor  driven  is  the  most  economical 
installation. 

bntil  recently  it  has  been  the  common  practice  to  operate  control  system 
from  the  excitation  busses  but  in  many  larger  plants  these  are  being  separated 
with  the  following  results: — 

The  control  system  is  not  rendered  inoperative  by  trouble  on  the  excita- 
tion system.  Grounds  on  either  do  not  affect  the  other,  and  burn  out  pilot 
lamps  by  high  voltages  momentarily  impressed  by  disturbances  on  the 
excitation  system  and  consequent  serious  confusion  in  operation  at  time  of 
trouble  is  prevented. 

The  grounding  of  the  neutral  of  three  phase  systems  is  rapidly  becoming 
standard  practice  for  both  25  cycles  and  60  cycles,  particularly,  has  it 
been  found  to  reduce  generator  troubles.  The  principal  reason  for  ground- 
ing is  to  prevent  abnormal  voltage  strains  during  transient  disturbances. 
Your  committee  would  suggest  as  a  fruitful  field  for  discussion,  whether  it 
is  better  to  make  the  ground  solid  or  through  resistance,  there  being  advan- 
tages in  each  way.  At  the  station  it  is  the  usual  practice  to  only  ground  the 
neutral  of  one  generator  at  a  time  in  order  to  avoid  possible  cross-currents 
between  generators,  however,  these  points  should  be  brought  out  in  the  dis- 
cussion. 

The  question  of  the  automatic  substation  is  rapidly  forcing  itself  to 
notice  and  engineers  and  executives  will  do  well  to  investigate  their  possi- 
bility very  thoroughly  and  in  many  cases  there  will  probably  be  an  answer  to 
the  question  of  seeking  an  alternative  to  heavy  outlays  in  feeder  copper. 
While  it  is  unlikely  that  the  automatic  substation  will  entirely  supplant  the 
attended  substation,  yet  in  all  cases  of  extensions  or  additions  careful  thought 
should  be  given  to  the  idea  of  installing  automatic  apparatus  or  semi- 
automatic apparatus  on  existing  equipment,  when  attendants  are  employed. 

The  contributing  factors  to  the  desirability  of  the  application  of 
automatic  substations  are  principally  the  great  increase  in  operating  costs 
due  to  higher  wages  and  shorter  hours,  the  increasing  values  of  real  estate, 
and  excessive  taxes  in  large  urban  districts  and  some  operating  engineers 
believe  that  service  can  be  restored  more  rapidly  after  an  interruption. 

A  review  of  the  general  practice  of  substation  location  will  soon  bring 
forcibly  to  one's  mind  the  fact  that  the  question  resolve^  itself  in'"  one  of  a 
few  large  centralized  substations   with   heavy  equipment    carrying  a    I 
investment  of  feeder  copper  and  a  full  staff  of  operator-  handling  three  -' 
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versus  a  greater  number  of  smaller  substations  having  automatic  equipment 
of  relatively  small  units  in  the  centers  of  load  areas,  much  smaller  invest- 
ment in  copper,  with  fewer  attendants  but  such  operators  are  more  highly 
skilled  and  better  paid  men. 

In  the  field  of  purely  A.  C.  substations  have  been  in  use  for  years  very 
successfully  maintaining  the  proper  voltage  on  distribution  feeders  and  the 
natural  extension  is  to  the  reclosing  of  circuit  breakers  on  feeders  by  the 
application  of  proper  service  restoring  relays.  One  feature  to  be  emphasised 
in  selecting  the  proper  oil  switch,  is  ruggedness,  to  ensure  sufficient  capacity 
in  cleaning  the  trouble.  Attention  must  also  be  given  to  the  proper  selection 
of  relays  for  the  service  so  arranged  to  open  the  feeder  only  in  case  of  trouble 
within  the  feeder  itself  and  not  to  Open  for  trouble  beyond  the  feeder.  The 
development  of  the  relay  has  had  a  very  great  deal  to  do  with  the  extension 
of  the  automatic  station  and  study  of  this  apparatus  will  well  repay  any 
company  engineer.  Members  are  advised  to  read  the  report  of  the  history 
and  development  of  the  automatic  contained  in  the  report  of  the  committee 
on  power  generation,  American  Electric  Railway  Engineer  Association. 
October  1919  Convention. 

In  the  field  of  the  outdoor  type  substation  general  progress  is  noted  and 
in  substations  supplying  distribution  from  2300  to  7500  volts  it  is  possible 
to  install  not  only  an  entirely  automatic  equipment  but  outdoor  type  or 
s'emi-outdoor  type  as  well. 

Transformers  for  outdoor  service  up  to  a  capacity  of  12000  K.Y.A.  three 
phase  core  type  00  cycle  self-cooled  can  be  obtained.  We  understand  orders 
are  placed  for  two  of  this  size  as  step  up  transformers  4500/27,000  volts. 
All  the  4/300  volts  apparatus  is  to  go  in  the  generating  station  but  the  27,000 
apparatus  is  all  for  outdoor  service. 

Report  is  also  made  of  the  purchase  of  two  transformers  10,000  KA'.A. 
27,600/110,000  volts  three  phase  self-cooled  with  <• plete  switching  equip- 
ment for  outdoor  service. 

In  the  field  of  transformers  generally  the  question  of  standardization  is 
being  dealt  with  by  the  Transformer  Sub-Committee  of  the  Canadian 
Engineering  Standards  Association,  but  as  this  Committee  is  dealing  with 
distribution  transformers  only,  we  would  suggest  that  a  discussion  take  place 
and  an  expression  of  opinion  be  forwarded  to  that  sub-committee  as  to 
whether  the  standardization  of  power  transformers  should,  in  the  opinion 
of  the  Canadian  Electrical  Association,  be  proceeded  with. 

One  question  brought  up  before  the  transformer  sub-committee  of 
the  N.E.L.A.  was  the  relative  lire  hazard  of  air  blast  and  oil-immersed 
transformers.  This  sub-committee  broadened  the  scope  of  their  investiga- 
tion to  include  the  degree  of  immunity  from  fire  hazard  of  all  oil-immersed 
apparatus  and  owing  to  the  importance  of  the  question  we  quote  the  report 
in  full. 

In  considering  the  hazard  of  oil-immersed  and  of  air  blast  transformers, 
the  number  of  units  of  each  type  involved  must  not  be  overlooked,  or  false 
conclusions  will  lie  drawn.  In  sizes  about  200  K.V.A.  there  are  probably  at 
least  one  hundred  oil  insulated  transformers  installed  to  each  air  blast. 
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In  the  installation  of  air  blast  transformers,  generally  one  or  more  banks, 
ihat  is.  units  of  three  single-phase  or  one  three-phase  transformer,  ara  in- 
stalled, ventilated  by  a  single  blower,  so  that  in  case  of  fire  in  any  unit  either 
the  blower  must  be  shut  down  and  the  other  units  jeopardized,  if  their  oper- 
ation is  continued,  or  the  blower  continues  to  operate  and  tin-  defective 
transformer  burns  itself  out.  unless  extinguished  by  some  special  means. 
Probably  not  more  than  a  dozen  fires  have  occurred  on  air  blast  transformers, 
and  all  of  these  on  older  types,  and  seldom  has  the  fire  communicated  to 
other  apparatus. 

Transformer  construction  of  the  oil-immersed  type;  as  furnished  bj  the 
various  manufacturers  in  the  earlier  years,  was  not  always  as  immune  against 
spread  of  fire  originating  within  the  transformer  as  are  present  day  designs. 
The  principal  improvements  to  eliminate  the  possibility  of  explosions  and 
tires  have  been  the  removal  from  above  the  oil  surface  of  unshielded  con- 
ductors with  their  corona  hazard,  and  the  discontinued  use  below  the  oil 
level  in  tank  construction  of  solder  or  other  materials  of  low  melting  point. 

In  case  a  transformer  proves  defective  and  an  external  short  circuit 
results,  it  is  the  opinion  of  the  sub-committee  that  fire  is  now  a  very  remote 
possibility.  Oil  will  not  support  combustion  until  its  temperature  has  been 
raised  to  the  vaporizing  point,  which  is  relatively  high,  and  even  in  this  case, 
not  unless  oxygen  is  present.  In  case  fire  should  start,  experience  indicates 
that  it  would  be  localized  to  the  transformers. 

While  fires  have  been  known  to  occur  in  oil  insulated  transformers,  any 
assumption  that  the  use  of  oil  in  modern  transformers  creates  the  hazard  is 
not  correct,  since  explosions  have  occurred  inside  of  such  transformers  with 
no  further  damage  than  the  breaking  of  the  cover  or  the  distortion  of  t  he  tank. 

The  liability  of  explosions  in  good  present-day  construction  is  further 
lessened  by  the  fact  that  the  atmosphere  above  the  oil  is  maintained  at  ground 
potential  and  free  from  any  static  stress. 

This  is  accomplished  by  having  the  metal  supporting  the  leads  or  bushing 
extend  down  below  the  oil  level  so  that  any  other  voltage  creating  possible 
discharge  must  occur  under  the  oil  and  consequently  tie  smothered  instead 
of,  as  in  the  past,  occurring  in  the  gaseous  atmosphere  above  t  be  oil. 

Further  precautionary  steps  have  been  taken  recently  by  at  least  one 
large  manufacturer  in  the  development  of  tank  construction  in  which  the 
tank  is  completely  filled  with  oil.  A  small  auxiliary  tank  is  provided  above 
the  main  tank  to  which  it  is  connected.  The  oil  extends  up  into  this  smaller 
tank  and  thereby  prevents  the  effect  of  varying  Level  due  to  temperature 
changes  from  reaching  the  transformer. 

In  large  units,  such  as  arc  usually  used  in  indoor  installations  the  nil 
insulated  transformers  are  commonly  water-cooled,  the  oil  then  operating  at 
a  lower  temperature  than  the  oil  in  self-cooled  units.  Such  water-cooled 
units  are  obviously  less  likely  to  be  damaged  by  fire  from  the  outside.  In 
present  day  practice,  large  self-cooled  units  are  generally  installed  out  of 
doors  where  communicating  damage  from  an  external  source  i-  \  cry  remote 

Several  years  ago  one  of  the  large  manufacturers  of  transformers  mad. 
some  experiments  to  determine  what  was  necessary  to  set  a  tank  of  oil  on 
fire,  and  after  it  was  on  fire,  how  difficult  it  would  be  to  pu1  the  tire  out.    For 
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1  his  purpose  about  two  hundred  gallons  of  oil  were  placed  in  a  tank  which  had 
welded  corrugated  sheet  iron  sides,  easl  solidly  into  cast  iron  top  and  bottom. 
The  fire  was  placed  under  and  around  the  tank,  but  the  oil  could  not  be  ignited 
until  burning  waste  had  been  thrown  into  the  tank.  When  the  oil  was  burn- 
ing the  flame  was  extinguished  without  much  trouble  by  the  use  of  1'vrene 
extinguisher.  The  oil  was  finally  allowed  to  burn  itself  out  and  the  tank  was 
found  to  be  still  intact  and  oil  tight.  The  oil  did  not  boil  over  but  simply 
burned  up  from  the  fire  on  the  surface.  The  manufacturers  state  that  it  is 
their  belief  thai  with  a  tank  of  this  type  or  with  a  lioiler  iron  tank,  if  the  oil 
becomes  ignited  it  will  in  all  probability  be  confined  to  the  tank  and  will  not 
boil  over  or  spread  oil  in  the  space  adjacent  thereto. 

It  seems  established,  therefore,  that  no  unusual  fire  hazard  attends  the 
use  of  oil-filled  electrical  equipment. 

The  interruption  capacity  of  oil  circuit  breakers  is  at  the  present  time, 
an  uncertain  quantity,  due  largely  to  the  fact  that  the  manufacturing 
companies  have  not  sufficient  generating  capacity  to  furnish  the  extremely 
large  currents  necessary  to  test  the  circuit  breakers.  Those  operating  com- 
panies which  have  a  sufficiently  large  concentration  of  power  to  make  such 
tests,  are  reluctant  to  do  so  because  of  the  possible  damage  to  their  apparatus 
and  consequent  impairment  of  service  to  the  consumers  whom  it  is  their 
duty  tO  serve. 

Heavy  short  circuits  and  extraordinary  conditions  of  various  kinds  do 
accidentally  occur,  however,  and  it  is  desired  to  render  available  to  the  three 
organizations  above,  and  to  the  manufacturers,  data  as  to  the  performances, 
unsuccessful  or  successful,  of  oil  circuit  breakers  under  extraordinary  con- 
ditions. Such  data,  carefully  given  and  analyzed,  will  enable  the  values  of 
interrupting  capacity  under  various  conditions  to  be  more  accurately  deter- 
mined, and  will  greatly  assist  in  improving  oil  circuit  breaker  designs. 

We  are  bringing  before  the  meeting  the  following  request  for  data  which 
we  believe  should  l>e  discussed  and  if  found  advisable,  should  be  followed  up 
by  the  chairman  of  the  Electrical  Apparatus  Committee  for  the  ensuing  year. 

Request  fob  Oil  Circuit  Breaker  Data 

(o)  What  is  your  practice  with  regard  to  the  number  of  times  an  oil 
eircuit  breaker  is  closed  after  it  has  opened  automatically  under  short  circuit 
conditions,  and  what  intervals  of  time  between  openings  do  you  allow'.'  If 
different  for  different  voltages  or  classes  of  service,  please  state  for  each. 

(b)  What  would  you  consider  satisfactory  operation  of  an  oil  circuit 
breaker?  For  instance,  would  you  consider  that  a  breaker  should  be  capable 
of  performing  a  certain  duty  cycle  and  then  be  in  condition  to  be  closed  for 
non-automatic  operation,  or,  if  not.  what  would  you  consider  satisfactory 
operation? 

(<  )  Would  you  prefer  to  have  an  oil  circuit  breaker  rated  at  its  ultimate 
interrupting  capacity,  or  at  some  percentage  of  that  value?  If  the  latter, 
would  you  consider  50*  ,  reasonable,  which  corresponds  to  a  factor  of  safety 
of  two? 
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r/      What  i>  your  practice  as  to  the  frequency  of  oil  circuit  breaker 

inspections,  and  do  you  make  I  hem'.' 

Have  you  had  anj  tires  on  oil  circuit  break  ra  or  oaused  by  oil  cir- 
cuit breakers  in  operation  or  placed  in  operation  during  the  last  two  years'.' 
If  so,  phase  describe  fully,  giving  the  type  and  size  of  breaker,  and  the  year 
purchased. 

Have  you  observed  after  heavy  short  circuits  whicb>have  occurred 
during  the  last  two  years,  any  evidence  that  the  contacts  of  the  oil  circuit 
breakers  have  been  forced  apart  due  to  the  mechanical  -train-  set  up  by 
magnetic  fields  or  that  the  breaker  showed  any  signs  of  distress  due  to  the 
thermal  effects  of  heavy  circuits'.'  If  so,  please  describe  the  circuit  breaker 
fully,  giving  type,  size  and  year  purchased,  describing  also  the  effects  observed. 

{g)  Have  you  experienced  any  trouble  during  the  past  two  years  on  oil 
circuit  breakers  due  to  heating  under  normal  operating  conditions'  If  so. 
please  describe  the  breaker  and  the  trouble. 

Is  your  practice  to  use  a  factor  of  safety  in  selecting  an  oil  circuit 
breaker  to  provide  against  a  decrease  of  current  carrying  capacity  with  age'.' 
If  so,  what  factor  do  you  use'.' 

(i)  Have  you  experienced  any  trouble  due  to  potential  stress  produced 
under  normal  operation  or  during  surges,  or  aJiy  trouble  from  static  sparks'.' 
If  -o,  please  describe  breaker  and  experience. 

(j)  Have  you  any  evidence  as  to  the  effect  of  low  power  factor  on  the 
interrupting  capacity  of  oil  circuit  breakers'.'     If  so,  please  describe. 

Describe  any  recent  tests  you  may  have  made  on  oil  circuit  breakers 
in  connection  with  interrupting  capacity,  their  object,  the  kind  of  equipment 
used  for  the  test,  and  give  any  suggestions  as  to  methods  or  equipment  which 
might  be  used  to  advantage  on  future  tests. 

(I)  Have  you  changed  the  speed  of  mechanical  operation  of  any  of  your 
oil  circuit  breakers,  giving  a  faster  parting  of  contacts?  If  so,  with  what 
results'.' 

(m)  Have  you  had  any  experience  which  throws  light  upon  the  question 
as  to  whether  it  is  better  to  confine  the  gases  in  an  oil  circuit  breaker  tank 
upon  opening  under  short  circuit,  or  whether  it  is  better  to  vent  the  gases  to 
the  atmosphere  under  such  conditions'.' 

(/<)  There  is  at  present,  no  standardization  of  oil  by  the  different  manu- 
facturers of  oil  circuit  breakers.  Do  you  use  oil  of  one  manufacturer  in  the 
breaker  of  another,  and  with  what  results'.' 

(o)  What  is  your  practice  regarding  periodically  filtering  or  changing  the 
oil  in  circuit  breakers? 

(p)  WThat  has  been  your  experience  with  regard  to  the  operation  of 
outdoor  oil  circuit  breakers  in  cold  climates?  Please  describe  the  breakers  in 
question,  the  range  of  temperature  under  which  they  operate,  the  km. I  of  oil 
used,  the  effect  of  low  temperature  on  the  oil  and  on  the  operation  of  the 
breaker. 
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[g)  Have  you  liad  any  trouble  from  condensation  of  moisture  in  switch 
compartments?  If  so,  please  describe  and  tell  what  methods  were  adopted 
to  remedy  the  trouble  and  with  what  success? 

Report  o\   Oil  Circuit  Breakeb  Performance 

1.  Name  of  operating  company. 

2.  Location  main  office  of  operating  company. 

3.  Date  of  performance. 

4.  Was  breaker  installed  indoors  or  outdoors'.' 

").    General  weather  conditions  and  temperature. 

Ik      Complete  rating  of  oil   circuit   breaker  involved,   including  serial 
Dumber  and  how  installed. 

7.  Describe  any  modifications  in  the  circuit  breaker  which  max   have 
been  made  prior  to  performance. 

8.  Condition  of  circuit  breaker,  kind,  height  and  condition  of  oil   in 
circuil  breaker  on  lasl  previous  inspection  made  on date. 

!).     Operating  voltage  and  frequency. 

10.  What  was  manufacturer's  interrupting  capacity  rating,  on  what 
duty  cycle,  and  with  what  factor  of  safety'.' 

11.  How  many  times  did  breaker  open  the  short  circuit,  and  with  what 
time  intervals  between? 

12.  (live  your  best  estimate  of  the  root  mean  square  current,  symmetri- 
cal value,  which  the  breaker  interrupted  at  each  opening,  or  give  data  from 
«  bieh  it  could  be  calculated.  This  data  should  include:  a  one  line  diagram  of 
connections  showing  the  relation  of  the  fault  to  the  apparatus  supplying  and 
transmitting  energy  to  it. 

The  K.V. A.  rating  of  cadi  generator  in  service  at  the  time,  and  the  re- 
actance of  each  generator. 

The  K.Y.A.  ratings  and  reactances  of  any  reactors  or  transformers  which 
would  influence  the  amount  of  current  passing  through  the  breaker. 

The  connected  K.V.A.  capacity  of  other  synchronous  apparatus  con- 
nected to  the  system  at  the  time,  such  as  rotary  converters  or  synchronous 
condensers. 

A  description  of  any  cables  or  lines  which  mi«,dit  affeel  the  amouni  of 
current    which   could    flow. 

Make  type  and  setting  of  relays,  and  make, 'type  and  ratio  of  current 
transformers  associated  with  them,  together  with  any  other  data  which 
may  give  an  idea  of  the  number  of  cycles  oxer  which  the  short  circuit  was 
maintained. 

13.  What  was  the  nature  and  location  of  the  fault  causing  the  breaker 
to  open,  and  statement  of  any  unusual  occurrences  not  iced  before  the  breaker 
opened. 

14.  Detailed  description  of  all  damage  to.  and  all  marks  on  breakers  or 
surrounding  apparatus,    insofar  as  relating   to   the   breakers   performance. 
Include   photographs   if   possible,   and  in  addition   give   information   on 
amount  of  smoke.  (6)  amount  of  flame  and  location,  (c    amount  of  oil  thrown. 
ah  permanent  deformation  of  oil  vessel  or  structure,  (c)  burning  of  cootacts, 
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evidence  of  mechanical  or  thermal  stresses  due  to  heavy  current,  g 
special  observations,  including  arcing  to  case,  to  ground  <>r  to  adjacenl 
apparat  us. 

15.    Are  circuit  breakers  periodically  inspected?     If  so,  how  often  and 

what  method  do  you  use.' 

There  is  one  field  of  development  which  in  the  past  1 1  a  -  been  more  or 
(ess  neglect eil  and  that  is  the  telephone. 

The  research  work  done  can  he  well  summed  up  by  quoting  President 
Thayer  of  the  American  Telephone  &  Telegraph  Company  as  follows: 

Great  progress  has  also  been  made  in  suhserihers  station  and  central 
office  apparatus.     Improvements,  making  botb  for  economy  and  efficiency, 

have  Keen  perfected  and  standardized  for  use. 

Among  these  the  most  important  is  the  machine  switching  system  which 
has  been  the  subject  of  constant  study  and  experimentation  by  this  depart- 
ment over  a  period  of  more  than  ten  years. 

It  has  been  necessary  not  only  to  produce  apparatus  which  would  operate 
efficiently  and  economically,  but  also  to  perfect  all  of  the  details  necessary  to 
make  this  entirely  new  apparatus  function  properly  in  relation  to  the  exist- 
ing apparatus,  the  present  buildings,  the  practice  of  the  public,  etc.  That 
is.  after  its  completion  as  an  efficient  mechanism  it  was  necessary  to  make  all 
of  the  adaptations  so  that  its  introduction  would  be  economical  and  without 
disturbances   to   the  public.      This   has   been  accomplished. 

During  the  past  year  the  Engineering  Department  has  been  engaged  in 
planning  and  directing  the  introduction  of  machine  switching  or  automatic 
-w  itchboards  into  the  Bell  System.  It  is  our  plan  to  study  each  improvement 
in  apparatus  to  determine  how  it  can  most  economically  be  made  a  pari  of 
the  plant.  Such  studies  show  that  in  the  large  cities  machine  switching  equip- 
ment should  be  employed  for  extensions  necessary  to  provide  for  growth  and 
for  reconstruction  to  replace  wornout  equipment.  Our  experience  has  shown 
that  by  this  procedure  we  are  enabled  constantly  to  change  to  new  types  of 
apparatus  as  they  are  developed,  with  the  least  amount  or  disturbance  to  tin- 
service,  in  the  minimum  time  and  without  disturbing  effects  upon  the  em- 
ployees or  on  the  financial  situation.  Thus  loss  and  waste  incident  to  sudden 
change  are  avoided,  apparatus  not  sufficiently  proven  m  is  not  incorporated 
into  the  plant,  and  the  entire  physical  property  of  the  system  is  l>y 
evolution  keeping  abreast  of  the  development  of  the  art  of  telephony. 

By  the  use  of  these  automatic  switchboards  as  we  have  planned  to  in- 
troduce them,  increased  capacity  will  be  provided  with  proportionately  -mall 
increases  in  the  number  of  operators  required,  with  a  simplification  of  the 
service  conditions  in  the  large  cities.  While  these  automatic  switchboards 
are  more  expensive  in  first  cost  than  the  manual  switchboards,  it  i-  expected 
that  the  decreased  operating  expense  of  the  automatic  will  do  much  to  offset 
the  increasing  cost  of  giving  telephone  service. 

From  the  invention  of  the  telephone,  the  Hell  System  ha-  continuously 

developed  the  telephone  art  of  which  switchboard-  an  bul  a  part.  New 
improvements  in  telephones,  switchboards,  Lines  and  cables  have  followed  one 
another  with  remarkable  rapidity.    While  each  successive  type  of  apparatus 
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to  1  lie  superficial  observer  sometimes  suggested  similarity,  nevertheless,  each 
step  in  the  evolution  marked  a  decided  improvement. 

In  general,  these  impr  vements  have  been  of  such  a  nature  that  they 
have  not  necessitated  a  change  in  the  methods  used  by  subscribers  in  making 
calls.  One  of  the  factors  of  the  machine  switching  problem  which  added  to 
its  complexity  was  that  from  its  ve  y  nature  this  system  necessitated  a 
change  in  the  manner  in  which  a  subscriber  made  his  telephone  calls.  This 
phase  of  the  problem  had  to  be  most  carefully  considered  so  that  the  arrange- 
ments adopted  for  all  classes  of  calls  would  be  simple  and  could  be  employed 
by  all  subscribers  without  the  chance  of  complications,  difficulties  or  mis- 
understandings. 

From  the  time  of  the  earliest  switchboards  there  has  been  a  constant 
effort  to  perform  various  operations  automatically  so  far  as  consistent  with 
the  service  requirements,  and  many  new  features  have  been  introduced  from 
time  to  time  for  reducing  the  work  required  on  the  part  of  the  operator. 
In  line  with  these  developments,  telephone  engineers  early  applied  themselves 
to  the  problem  of  completing  calls  entirely  without  the  aid  of  an  operator. 
Many  forms  of  automatic  systems  have  been  developed  and  tried  out  from 
time  to  time,  but  none  of  these  satisfactorily  fulfilled  the  complicated  service 
requirements  of  large  cities. 

An  indication  of  the  magnitude  of  this  problem  may  be  secured  when  we 
consider  that  in  New  York  City,  for  example,  there  are  at  present  a  total  of 
nearly  one  million  telephone  stations  served  from  about  ninety  central 
offices,  and  the  predictions  are  that  within  the  next  twenty  years  the  sta- 
tions and  central  offices  will  have  more  than  doubled.  Each  subscriber  in 
this  great  network  must  be  able  to  reach  promptly  every  other  subscriber. 
Due  to  large  area  involved  a  great  number  of  calls  within  the  city  necessitate 
extra  charges,  which  means  that  they  must  be  specially  supervised  and  tick- 
eted. There  are  many  different  classes  of  service  furnished  the  public,  such 
as  measured  rate,  flat  rate,  official  coin  box  pay  station,  attended  pay  station, 
and  other  special  services  such  as  information,  etc.  Not  only  individual  lines 
but  party  lines  and  private  branch  exchanges  must  be  cared  for.  Further- 
more, demands  for  service  to  the  extensive  suburban  area  surrounding  this 
great  city,  as  well  as  to  the  vast  number  of  cities,  towns  and  rural  commun- 
ities throughout  the  entire  country,  require  that  provision  be  made  for  thous- 
ands of  toll  messages  daily  which  must  be  recorded,  supervised  and  timed. 
It  will  be  clear  that  the  problem  of  producing  machine  switching  equipment 
which  will  satisfactorily  perform  a  sufficient  amount  of  the  labour  involved 
in  handling  the  above  service,  so  as  to  replace  enough  operators  to  warrant 
its  existence,  is  not  one  that  could  be  solved  except  after  years  of  develop- 
ment work.  It  will  also  be  evident  that  systems  which  might  operate  satis- 
factorily in  cities  of  small  or  medium  size,  where  service  requirements  are 
comparatively  simple,  would  not  meet  conditions  in  these  large  metropolitan 
areas. 

As  a  result  of  exhaustive  investigations  and  long  continued  experiments, 
the  engineers  of  the  Bell  System  have  produced  an  automatic  switchboard 
which  satisfactorily  meets  even  the  exacting  service  conditions  just  referred  to. 
Il   may  he  interesting  to  note  in  this  connection,  that  as  a  final  step  in  the 
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development  of  the  system,  three  complete  central  office  equipments  of  the 
machine  switching  type  were  installed  at  Newark,  X.  J.    These  installations 

were  made  on  what  is  known  as  a  ''semi-mechanical"  basis,  that  is  t<.  say, 
operators  were  employed  to  take  the  calls  from  the  subscribers  and  transmit 
them  to  the  maehinery  by  means  of  numerical  keys.  It  was  thus  possible  to 
try  out  this  form  of  apparatus  without  introducing  any  new  met  hod  of  calling 
on  the  part  of  the  subscriber  during  the  trial  installation. 

The  results  of  these  trial  installations  demonstrated  conclusively  that 
the  new  machine  switching  system  would  meet  all  the  essential  service 
requirements  of  our  largest  cities.  The  work  of  manufacturing  equipment  of 
this  character  is  already  well  advanced  andt  he  first  installations  will  lie 
placed  in  service  early  in  1921. 

Respectfully  submitted, 

W.  H.  McIntyre. 
C.  J.  Porter. 

M.  D.  SCHWEGLER. 

J.  S.  H.  Wurtele. 
J.  F.  Neild,  ( 'hairman. 
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Thk  President: — Doubtless  Mr.  Wurtele  moves  the  adoption  of  thai 
very  interesting  report.  Will  some  gentleman  kindly  second  il  so  that  it  maj 
be  open  for  discussion'.' 

Mk.  McDunnough: — I  will  second  it. 

Thk  President:-  It  is  now  open  for  discussion  and  I  hope  all  those  who 
have  any  points  to  raise  in  connection  with  the  matter  will  do  so. 

Thk  Secretary: — One  point  brought  up  in  connection  with  the  paper 
is  the  use  of  individual  exciters.  I  might  state  that  the  experience  of  OUT 
company  is  satisfactory  with  using  exciters  of  that   type. 

Mk.    Maclachlan: — In    connection     with     fighting    oil     fires.    Fomite, 
which  was  developed   for  lighting  oil   fires  in   very  large  oil   tanks  in   New 
Mexico,  has  been  put  on  the  market  in  smaller  si/.es  and  is  used  quite 
factorily  in  fighting  transformer  fires.     At   the  sane  time  experimenl 
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being  carried  on  in  trying  fco  get  a  Pomite  that  is  not  a  conductor,  so  that  it 
■,in  be  used  around  live  apparatus.  The  Fomite  that  is  on  the  market  now  is 
a  conductor  and  is  not  safe  fco  use  around  live  apparatus. 

Mr.  Turlet: — In  connection  with  that,  if  pyrene  is  put  on 

M  k.  Maclachlan:  It  will  affect  your  oil  to  a  certain  extent  but  carbon 
tetrachloride  extinguishers  will  not  be  efficient  in  putting  out  oil  fire  because 
it  will  go  right  into  your  flame,  whereas  Formite  will  Hoat  on  top  and  smother 
your  blaze.  Carbon  tetrachloride  extinguishers  on  straight  oil  fires  will  not 
work  as  efficiently  as  Fomite  will;  Fomite  being  designed  particularly  for 
oil  tires  and  will  smother. 

Tin;  President:  —Gentlemen,  we  have  already  with  us  Mr.  Lincoln  who 
will  give  us  a  paper  tomorrow,  and  I  should  like  to  say  before  his  face,  as 
I  have  already  said  behind  his  back,  that  we  welcome  him  here  very  heartily 
indeed  and  anything  he  can  give  us  in  regard  to  this  particular  matter  under 
discussion  which,  of  course  is  something  very  well  known  to  him. 

Mr.  F.  M.  Lincoln:  Mr.  I 'resident  and  friends  of  the  Canadian  Elec- 
trical Association.  I  am  only  too  glad  to  stand  here  before  yon  because  I 
know  I  have  many  friends  among  the  members  of  this  society. 

There  was  one  point  which  was  tnetioned  in  the  report  which  I  want  to 
lay  a  little  stress  upon  if  I  may,  and  that  is,  the  grounding  of  the  neutrals  and 
the  advantages  of  that  method  of  operating  our  plants  in  order  to  keep  them 
Free  from  the  difficulties  which  arise  from  defects.  I  have  always  been  an 
advocate  of  that  method  of  operating  plants  and  1  have  always  been  an 
advocate  of  grounding  the  neutrals  so  as  to  avoid  difficulties  that  arise  due  to 
a  casual  ground.  There  is  one  case  that  I  have1  in  mind  particularly  and  that 
i-  a  case  where  many  years  ago  I  was  called  in  to  consultation.  Some  of  you 
may  be  familiar  with  it.  The  Hamilton  Cataract  Company  at  their  plant  at 
Decew  Falls,  some  years  ago — I  think  it  was  about  1903  or  1904  bad  a  very 
serious  difficulty  owing  to  the  fact  thai  a  casual  ground  would  develop 
occasionally  and  that  casual  ground  would  cause  exceedingly  high  potential- 
ities and  I  think,  if  I  remember  correctly,  all  of  the  generators  went  out  and 
the  town  of  Hamilton  suffered  from  the  removal  of  practically  all  of  the 
power  that  they  had  available.  I  was  called  in  to  consultation  at  that  time 
and  advised  Mr.  Hawkins,  who  was  then  the  General  Manager,  to  ground  the 
neutrals  of  his  generators  and  leave  them  grounded.  Now.  that  difficulty 
occurred  al  least  16  years  ago,  possibly  17  years  ago.  I  called  on  Mr.  Hawkins 
in  Hamilton  the  day  before  yesterday  and  asked  him  whether  he  had  an\ 
repetition  of  the  trouble  thai  I  was  called  in  on  consultation  at  that  time  and 
in  assured  me  that  he  had  not  had  any  repetition  of  that  trouble  whatsoever. 
In  other  words,  that  he  had  passed  through  those  17  years  with  those  neutrals 
grounded  and  without  any  tendencies,  so  far  as  he  could  observe,  towards  a 
repetition  of  the  trouble  which  was  so  serious  before  that  time.  There  is  one 
instance  in  which  the  grounded  neutral  did  work  out  very  well. 

Another  instance  w  Inch  I  know  about  personally  is  the  experience  of  the 

Montana   Power  '  'ompany,  Montana.     They  have  a  very  extended  system,  a 

system  of  110,000  volts  transmission,  and  I  presume  the  system  must  have  at 

the  present  tine  soire  thing  like  a  thousand  miles  of  transmission 
line.     Up  till  aboul   five  years  ago  that  system  was  operated  without  any 
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ground  op  the  system.  There  was  no  grounded  neutral  whatever.  The  sys- 
tem at  that  time  began  to  show  signs  of  very  serious  trouble.     Thej   would 

gel  a  casual  ground  at  one  point  In  the  system  and  they  would  gel  blown  up 
apparatus  circuit  breakers,  transformers  or  generators  at  another  point,  it 
might  be  a  hundred  or  two  hundred  miles  away,  and  an  analysis  convinced 
them  that  there  was  a  great  possibility  of  the  trouble  bring  due  to  t  he  absence 
of  the  grounded  neutral.  They  adopted  a  grounded  neutral  on  110.000  voll 
transmission  line  and  put  that  in  thoroughly  about  five  years  ago.  Since 
that  time  they  have  had  practically  no  repetition  of  the  trouble  which  before 
that  time  had  been  very  frequent,  and  the  engineers  of  that  system  are  com- 
pletely converted  to  the  method  of  operating  transmission  line,  or  distributing 
system  with  thoroughly  grounded  neutral. 

The  question  has  been  raised  as  to  whether  that  ground  shall  be  made 
dead  or  shall  be  made  through  resistance.  That  question  I  think  should  be 
answered  on  the  basis  of  whether  or  not  thorough  protection  to  the  apparatus 
itself  can  be  secured  when  the  neutral  is  dead  ground.  If  the  neutral  is  dead 
grounded  and  another  casual  ground  occurs,  there  is  complete  short  circuit 
and  the  current  which  flows  under  those  conditions  may  lie  very  large, 
large  enough  so  that  the  repulsive  effects  within  the  machine,  transformer  or 
generator  as  the  case  may  be.  may  wreck  the  machine.  The  only  reason  for 
using  resistance  is  to  reduce  the  amount  of  current  that  can  flow  under  those 
conditions.  Modern  generators  and  transformers  are  usually  made  strong 
enough  so  that  they  can  stand  short  circuits  without  these  resistances. 

However,  there  are  some  transformers  and  generators— some  of  the 
older  generators,  made  before  the  problem  was  recognized — which  are  not 
able  to  stand  dead  short  circuits;  that  is,  the  stresses  set  up  are  so  great  that 
the  windings  are  apt  to  be  wrecked.  In  those  cases  it  i>  essential  that  the 
grounding  be  done  through  a  resistance.  However,  with  modern  design  of 
machines  I  do  not  believe  that  it  is  essential  that  resistance  be  used.  1  think 
t  hat  is  all  the  comment  I  have  to  make. 

The  President: — I  am  sure  we  are  all  extremely  indebted  to  Mr. 
Lincoln  for  his  kind  and  useful  contribution  to  this  subject. 

Mr.  DODDRIDGE: — In  regard  to  grounding  of  neutrals,  especially  on 
3<  <mdary  systems,  about  eight  years  ago  we  had  a  very  serious  tire,  burned 
down  four  properties,  and  insurance  companies  t  hrough  one  of  t  he  indi\  iduals 
took  an  action  against  the  company.  They  won  in  the  firsl  court  and  we 
appealed  it  and  we  won  in  the  second.  They  won  in  the  third  and  we  appealed 
to  Privy  Council.  Judgment  was  given  a  short  time  ago.  (of  which  I  have  a 
copy  with  me), and  cost  bur  company  about  $65,000  to  (70,000.  Since  'hat 
judgment  was  given  we  have  had  three  actions  taken  within  a  month  imw  for 
fires.  Of  course  in  the  first  case  we  had  not  these  sondaries  grounded  and  they 
claimed  that  we  had  not  taken  the  necessary  precaution.     At  that  tune  we 

proved  by  the  most  expert  men  in  the  country  that  it  was  not  the  usual 
practice.  While  in  som<  cases  il  was  to  the  advantage  of  having  secondary 
grounded  in  the  case  of  high  tension  current,  but  in  the  case  of  grounded 
-•  sondary  ii  was  an  added  reason  for  fires  and  there  have  certainlj  been  a 
number  of  fires  through  ground.-.  As  I  say,  within  the  last  Few  mouths  we 
have  three  actions  to  contend  with,  claims  amounting  to  (7,000.  The  last 
<-a-.    on    the  first    of  this    month,   the    parties  in   the   house   had  a   '-.n-A   pi 
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that  evening  and  they  <li<l  not  know  until  the  firemen  broke  in  on  them.  The 
firemen  said  that  every  nail  that  had  punctured  the  tin  was  simply  setting  off 
fireworks. 

Consequently,  if  this  is  allowed,  certainly  the  insurance  companies  will 
not  pay  any  risks  for  fires.  In  cases  of  severe  storms  it  is  a  case  of  whether 
advisable  to  shut  down  or  not.    The  companies  cannot  stand  the  risk. 

Unfortunately,  in  Quebec,  all  outlets  are  from  the  attics  and  consequently 
no  other  means  of  getting  to  it  but  fastening  to  the  roof.  So  that  it  is  a 
serious  proposition.  I  understand  in  Montreal  now  I  hey  are  prohibiting  the 
pulling  of  outlets  on  the  roof;  they  have  to  bring  them  around  the  building. 
It  is  a  serious  proposition  now  for  the  lighting  companies  that  they  have  this 
to  contend   with. 

The  President:-  -Mr.  Woodyatt,  have  you  anything  to  say  on  this 
particular  point  just  raised,  or  any  other  gentleman  from  Montreal'.' 

Mr.  L.  A.  Kenton: — I  might  say  that  our  company  have  had  no  partic- 
ular trouble  with  fires  from  wires  grounding  on  roofs.  We  have  had  occasions 
where  fires  were  caused  by  wires  on  roofs,  tin  roofs  becoming  alive  from  the 
grounded  wires.  This,  of  course,  would  be  obviated  if  the  tin  roo  s  themselves 
w<rc  thoroughly  grounded  and  current  was  carried  away  through  proper 
ground  connections.  There  are  a  number  of  eases  where  such  fires  have 
happened;  some  have  been  caught  before  the  trouble  was  very  serious  ami 
the  wins  later  removed.  We  have  many  eases  where  wires  come  in  contact 
with  roofs  due  to  workmen  moving  wires  to  carry  on  building  operations. 

As  far  as  taking  action  against  power  companies,  I  do  not  think  our  com- 
pany has  had  any  actions  instituted  to  date,  but  if  it  is  liable  to  have  such 
actions  taken,  we  would  like  to  go  into  this  question  thoroughly  so  as  to  get 
the  building  bylaw  changed  so  that  it  would  be  compulsory  to  have  all  tin 
roofs  grounded. 

Mr.  Doddridge:— I  might  state,  in  discussing  it  with  our  lawyer  yester- 
day afternoon  lie  advised  that  some  body  or  association  such  as  Canadian 
Electrical  Association  should  take  sonic  action  to  have  a  law  enacted  such  as 
railways  have  for  instance,  tins  from  smoke  stacks  that  almost  unmen- 
tioned  damage  could  occur,  they  have  the  amount  limited  to  $5,000,  in  that 
case  that  no  fire  to  exceed  the  sum  of  $5,000  in  any  one  instance,  that  is 
providing  they  can  prove  that  the  smoke  stack  in  use  and  everything  else 
was  the  best  that  modern  means  could  provide,  or  there  was  nothing  better. 
It  Ixing  no  fault  on  their  part  that  this  occurred,  as  it  was  absolutely  neces- 
sary that  this  smoke  and  certain  amount  of  sparks  get  out.  They  have  an 
Act.  (and  he  read  it  to  me  I  in  no  case  shall  the  amount  exceed  $5,000.  If 
something  was  brought  before  our  legislature,  by  tilts  association  along  these 
lines  ns  to  their  responsibilities,  all  companies  would   be  kind  of  protected. 

Tin;  President.--  What  occurred  to  me  is  this:  Thai  the  Executive 
for  the  next  year  tnighl  very  well  take  up  this  subject  amongst  its  activities 
and  see  if  something  cannot  lie  done  in  the  way  you  suggest,  unless  you  want 
to  suggest  something  more  definite. 

Mn.   Doddridge:     No. 

The  President:     Any  other  gentleman  wishes  to  speak  on  this'.' 

Mil.  Gould:  Mr.  President,  in  connection  with  the  subject.  I  cannot 
elucidate  the  thing  any.  but  I  have  a  little  anecdote  to  relate.     In  our  plant, 
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only  a  small  plant,  we  had  a  machine  of  7.">0  k.w.  in  operation.  We  installed 
another  one  of  the  same  capacity,  and  on  the  switchboard  we  had  two  oil 
switches,  and  when  we  attempted  to  synchronize  these  machines  they  were 

short-circuited  and  would  not  go  together.  It  was  not  an  automatic  switch, 
it  was  a  hand  switch,  the  automatic  switch  being  on  tin- other  one.  It  caused 
a  short  circuit.  Well,  we  tried  it  again  with  the  same  result  and  the  operator 
pulled  the  switch  again.  The  old  installation  was  running  and  supplying 
current  to  the  line;  the  new  installation  was  in  operation  with  the  switch 
pulled  out.  There  occurred  an  explosion  which  nearly  blinded  our  superin- 
tendent. We  never  could  understand  the  reason  why  that  thing  exploded. 
\\V  found  out  afterwards  that  the  new  installation  was  out  of  rotation  with 
the  other  one;  it  should  be  running  the  other  way.  We  changed  that  after- 
wards when  we  found  out  what  the  trouble  was  and  we  gol  the  two  machines 
synchronized  all  right,  but  the  question  was,  and  is  yet.  what  caused  that 
switch  to  explode.  It  did  not  explode  at  the  time  but  some  minutes  after  the 
second  short  circuit.  I  have  interrogated  various  electrical  engineers  since 
I  am  not  very  much  of  a  technical  man  myself  and  I  have  been  informed  that 
there  were  gases  formed  in  that  switch  by  the  short  circuit  which  afterwards 
exploded,  but  why  they  should  explode  afterwards  and  not  at  the  real  time  of 
the  short  circuit  is  something  that  I  have  not  yet  had  explained.  It  broke 
a  three-phase  switch  made  by  the  Monarch  Company  of  St.  Lambert.  It 
destroyed  six  insulators  in  the  switch.  We  replaced  these  and  the  switch  is 
apparently  as  good  as  ever.  I  do  not  know  whether  anybody  else  has  had 
such  experience  before  or  not. 

The  President: — I  have  no  theory  to  offer  on  that.  I  suppose  I  am  tin- 
only  one  in  the  room  who  has  no  theory,  but  if  anybody  has  something 
authoritative,  I  am  quite  sure  Mr.  Gould  would  be  glad  to  listen  to  it.  Any 
other  gentleman  who  wishes  to  take  part  in  the  discussion? 

Mr.  Turley: — With  reference  to  the  particular  explosion  he  refers  to,  we 
had  a  couple  of  incidents  that  seem  to  rate  up  pretty  closely  with  that. 
These  occurred  in  400  K.V.A.  transformers.  There  were  two  of  them.  The 
transformers  hecame  short-circuited  and  burned  out  and  a  pressure  developed 
inside  of  the  transformer  case.  They  were  designed  for  outside  service  and 
were  made  absolutely  air-tight  as  well  as  pressure-tight,  and  when  this  short 
circuit  took  place  in  the  transformer  it  apparently  generated  a  iras  on  the 
top  of  the  oil,  which  expanded  the  transformer  until  BUCh  time  as  they  broke 
away  and  allowed  this  pressure  to  leak  out.  I  would  imagine  the  same  thing 
happened  in  that  switch.  This  short  circuil  hail  occurred  there,  and  if  you 
let  heat  to  the  oil  it  will  not  generate  the  gas  instantaneously.  The  beat  i- 
there:  it  should  generate  gas  fairly  slowly,  after  a  while  it  will  generate  enough 
to  blow  the  top  off .     I  know  that  is  what  we  found  in  these  transformers. 

The  Pkesident: — That  seems  to  agree  with  Mr.  Gould's  notion.  Well. 
gentlemen,  if  there  is  no  further  discussion  upon  the  point  I  will  put  to  die 
meeting  the  adoption  of  this  report.  Moved  and  seconded  that  this  Reporl 
on  Electrical  Apparatus  be  approved.     {Car 

The  mxt  item  upon  the  programme  is  Reporl  of  Committee  on  Over- 
head Lines  by  Mr.  R.  .1.  Beaumont.  I  have  the  pleasure  to  tell  you  that  I 
understand  that  he  also  has  something  <-\<  ready  to  give  to  us  in  addition 
to  this  report,  and  I  will  now  ha \ e  the  pleasure  of  calling  on  Mr.  Beaumont. 
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REPORT  OF  THE  OVERHEAD  LINES  COMMITTEE 

Mr.  President  and  Gentlemen: — 

As  chairman  of  this  committee  I  regrel  to  report  that  we  cannot  be 
accused  of  having  been  extremely  active  since  our  appointment  some  four 
or  five  months  ago.  and  this  has  mainly  been  due  to.  I  am  afraid,  pressure  of 
other  work. 

Your  committee  have  corresponded  with  various  authorities  dealing 
with  such  subjects  as  the  National  Electrical  Safety  Code  and  with  various 
problems  in  connection  with  the  subject  naturally  falling  within  the  range  of 
work  of  the  committee.  It  might  be  interesting  to  state  here  that  during 
the  year  the  writer  has  been  engaged  in  standardization  work  for  the  Shaw- 
inigan  and  associated  companies,  and  as  a  result  of  the  work  done  a  handbook 
has  been  printed  and  issued  amongst  the  engineers  and  operating  men  of  the 
company  covering  the  standardization  of  overhead  construction  in  cities  ami 
towns,  and  also  covering  transformer  standardization  from  the  distribution 
type  to  practically  the  largest  type. 

The  result  of  the  work  of  standardization,  particularly  distribution 
systems,  notably  affected  the  quantity  of  material  to  be  carried  in  stores.  Of 
course,  in  using  these  figures  it  must  be  borne  in  mind  we  are  dealing  witli  a 
large  system  that  originally  consisted  of  smaller  companies  and  municipali- 
ties. For  instance,  taking  the  case  of  one  4-pin  cross  arm.  This  cross  arm 
was  used  and  carried  in  the  stores  in  about  twelve  different  sizes.  This  size 
has  now  been  brought  down  to  one  and  the  same  story  and  economy  has  been 
brought  about  in  the  cases  of  bolts,  cross  arm  braces,  and  other  materials. 

Another  advantage  in  standardzation  in  such  a  system  has  been  that  it 
controls  the  question  of  the  type  of  construction  to  he  used  for  dealing  with 
specific  cases,  and  removes  from  the  foremen  and  local  superintendents  tin- 
question  of  using  discretion  as  to  design  so  that  the  final  design  represents  t  he 
combined  ideas  and  experience  of  all  the  men  from  the  different  parts  of 
i  lie  -ystem. 

In  the  work  of  standardization  it  can  hardly  be  said  that  any  radical 
change  was  adopted,  but  this  booklet  in  its  more  or  less  finished  type  todaj 
can  be  said  to  be  very  concise  and  might  almost  be  considered  in  the  way  of  a 
book  edition  of  the  X.E.L.A.  handbook  dealing  with  the  same  question  and 
in  its  work  of  standardization,  we  have  to  acknowledge  the  assistance 
obtained   from    this  handbook. 

With  regard  to  the  question  of  standardization  of  the  transformer 
far  as  our  particular  system  is  concerned  we  have  decided  n>  adopt  2300 
volts  as  the  standard  distribution  voltage,  and  at  this  point  we  tnighl  say 
we  would  like  to  hear  the  question  of  transformer  standards  discussed  par- 
ticularly with  reference  to  the  work  thai  is  now  hem-  done  bj  the  Govern- 
ment Committee  of  Standards. 

We  are  interested,  particularly,  in  the  question  of  polaritj  of  the  dis- 
tril.ution  type  of  transformers  and  an-  strongb  of  belief  that  it  should  be 
Bubtractive  instead  of  additive,  bu1    would  recommend   this  for  discussion 

before     this     Association. 
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There  arc  also  one  or  two  other  points  up  before  the  Association  that  might 
with  advantage  be  discussed  and  they  could  well  form  a  subjecl  for  part  of 
the  work  for  next  year's  committee.. 

Willi  regard  to  the  rubber  glove  specification  authorized  by  the  Associa- 
tion lasl  yen-,  wc  find  the  manufacturers  in  Canada  very  reluctant  to  fill 
t  he  requirements  of  i  lie  specification  in  it s  entirety,  and  in  fact  today  if  we  are 
to  purchase  in  Canada  1  am  afraid  specification  cannot  be  used;  hut  in  order 
to  carry  t  bis  mat  ter  forward  we  are  in  correspondence  with  the  chairman  of  the 
Accident  Prevention  Committee,  and  with  the  help  of  the  manufacturers 
expect  thai  a  satisfactory  solution  will  be  arrived  at  at  an  early  date. 

Respectfully  submitted, 

C.  G.  Choate 

0.  V.  Andersox. 

A.  A.  Dion 

A.  P.  Doddridgk. 

L.  A.  Kenton. 

R.  J.  Beaumont,  Chairman. 

Mb.  Beaumont: — That  report  is  rather  short,  but  perhaps  there  might 
he  some  discussion.     I  move  the  adoption  of  the  report. 

Mr.  Doddrid(;k: — I  second  the  motion. 

Mr.  Maclachlan: — On  the  matter  of  rubber  gloves,  I  would  be  very 
glad  to  second  that  report  so  that  it  will  be  very  throughly  considered  in 
future. 

The  President: — Is  there  any  discussion  upon  this  report? 

Mr.  Mi  Dunnough: — As  a  member  of  the  special  committee  on  Trans- 
formers of  the  Kngineering  Standards  Association  I  might  say  we  have  gol 
<»ut  transformer  specifications  for  distribution  transformers  up  to  100  k.v.a. 
capacity  and  13000  volts.  This  report  is  at  present  being  compiled  by  the 
secretary  and  then  has  to  go  to  the  main  hod\  of  the  committee  and  will 
probably  he  released  for  publication  in  a  month.  At  present  we  cannot  say 
very  much  ahout  the  results. 

The  President:— Any  other  discussion? 

Mb.  A.  V.  Gale:—]  would  ask  Mr.  Beaumont  if  he  could  give  us  the 
dimensions  of  the  4-pin  erossarm  he  has  made  standard  for  2200  volt  opera- 
tion. 

Mr.  Beaumont:-  You  mean  just  the  width  and  depth?  .'i'4"  x  l', ". 
hut  we  will  give  you  copy  of  the  specifications,  Mr.  < tale. 

Mr.  Ti  ki.ky:      Nothing  in  your  specifications  to  cover  cross  arm  pins. 

Mr.  Beaumont: — Yes,  we  have  covered  pins  and  braces. 

Mr.  TuRLEY:-  Have  you  any  experience  with  birch  pins  as  against 
locust    pins/ 

Mr.  Beaumont:  No,  we  have  no  experience  with  biroh  hut  at  the 
present  time  we  expect  to  make  a  small  experiment  with  elm. 

Mr.  Turlet:  We  have  been  using  birch  pins  for  a  long  while  and 
recently  attempted  to  purchase  locust  pins  and  we  find  now  that  the  standard 
of  locust   pins      that   is  the  diameter  which    fits  into  the  cross  arm  is  supposed 
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to  be  l14"aii(i  1:V.   All  we  oan  procure  is  l%"  slack.    Do  you  buy  your  own 
pins? 

Mr.  Beaumont: — No,  we  manufacture  our  own  pins. 

Mr.  Turley: — I  would  like  to  hear  from  anyone  who  is  using  birch 
pins,  why  they  are  objectionable. 

Mr.  Gale: — We  have  used  birch  pins  for  sonic  time  bul  we  find  thai 
the  birch  gets  dosey  in  a  very  short  time  and  break  off  across  the  grain  and 
consequently  we  have  discarded  the  use  of  birch  pins. 

Mr.  C.  Thornton: — We  had  on  our  50,000  volt  transmission  lines  for 
10  years  an  assortment  of  wood  pins  consisting  of  oak.  elm,  birch  and  maple. 
An  examination  of  these  woods  after  10  years  service,  showed  that  elm  ap- 
peared to  be  the  best  material  for  this  class  of  work.  The  wood  was  still 
sound.  Threads  were  not  digested  from  the  effects  of  the  high  voltage.  The 
other  materials  were  all  badly  digested  on  threads. 

The  President: — Any  other  remarks?  It  has  been  moved  and  seconded 
that  this  report  of  Committee  on  Overhead  Lines  be  adopted.     {Carried). 

Mr.  Beaumont: — These  notes  I  am  going  to  read  at  the  present  time 
perhaps  might  be  intruding  on  the  territory  of  the  Power  Sales  Committee, 
but  I  will  ask  the  Chairman  of  that  committee  to  give  me  a  little  privilege 
in  that  direction.  I  have  headed  the  notes  "'Power  Prices  Past  and  Present." 
and  to  my  mind  the  subject  is  somewhat  pertinent  today. 


POWER  PRICES,  PAST  AND  PRESENT 

In  a  few  words  I  will  endeavour  to  compare  briefly  the  conditions  tunning 
the  basis  of  power  prices  a  few  years  ago  with  the  conditions  found  at  the 
present    day. 

Popular  opinion  and  also  the  opinion  of  the  average  electrical  man  is  to 
the  effect  that  the  cost  of  generating  power  in  existing  plants  has  been  little 
affected  by  the  increased  cost  of  materials  and  labour,  though  in  the  case  of 
absolutely  new  power  plants  and  lines  it  has  been  conceded  that  they  cost 
more  than  heretofore,  but,  generally  speaking  the  relation  of  the  new  cosl 
to  the  power  price  has  had  but  little  thought. 

The  main  items  of  cost  which  go  to  make  up  the  total  cost  of  any  under- 
taking may  be  stated  as  being  in  the  main  three  items,  the  cost  of  financing, 
the  cost  of  materials  and  the  cost  of  labour. 

Let  us  first  consider  the  cost  of  financing  today  as  with  a  few  years  ago. 
It  will  be  found  that  five  or  six  years  ago  money  could  be  obtained  at  an 
outside  cost  of  8%  per  annum.  By  outside  cost  it  is  meant  the  actual  per- 
centage to  be  paid  in  negotiation.  Today  this  cost  will  be  found  to  1" 
practically  9%  per  annum.  This  figure  may,  on  the  first  consideration. 
seem  high,  but  as  it  includes  all  costs,  the  items  of  which  have  all  considerably 
advanced,  it  is  today  a  moderate  figure. 

Let  us  now  consider  this  figure  in  conjunction  with  the  increased  cosl  of 
a  complete  new  plant  and  we  will  arrive  at  the  following  conditions.  \v ' 
first,  however,  will  have  to  make  an  assumption  on  the  increased  cost  of  the 
plant  and  equipment  as  compared  with  a  few  years  ago,  and  for  the  minute 
we  will  take  this  value  as  having  increased  thru  e  times.  This  actual  incn 
I  will  deal  with  in  more  detail  a  little  further  on.  bul  using  tlii-  figure  of  three 
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times  it  will  be  seen  that  the  same  unit  of  value  as  compared  with  five  or  six 
years  ago,  will  today  mean  a  yearly  burden  of  27%  I)er  annum  as  compared 
with  6 %  or  expressed  arithmetically  the  interest  has  increased  one  and  a  half 
times  and  the  cost  three  times,-  or  the  total  overhead  burden  four  and  a  half 
times  which  gives  us  the  figure  of  27%. 

Studying  the  increase  in  the  cost  of  materials  used  in  power  stations, 
transmission  lines,  etc,,  it  wall  be  found  that  a  great  increase  has  occurred, 
and  below  is  given  some  of  the  more  common  materials. 

Increase 
1914  1920         Percentage 

Copper  wire $    .15  per  lb. 

Weatherproof  wire .16     "     " 

50,000  V  insulators 1 .  50     "     " 

25,000  V     "  50     "     " 

2200  V  glass  insulators 35.00  per  M. 

Poles  30'  cedar 1 .  75         " 

Poles  35'  cedar 2.00 

50,000  V  cross  arms 50 

2200  V  cross  arms 42 

Cement .45  per  bag 

Structural  steel,  not  erected .04   per  lb. 

The  question  of  the  increase  in  the  cost  of  labour  does  not  need  much 
explanation,  and  for  the  purposes  of  the  moment  we  will  take  it  as  having 
increased  100rj .  This  figure,  1  think,  will  be  accepted  as  being  approximately 
right  though  perhaps  it  might  be  a  little  low  when  considering  the  fact  that 
we  are  considering  the  entire  range  of  labour.  By  that,  I  mean  the  wages  of 
the  moulders  engaged  in  the  making  of  the  generator  castings  down  to  the 
laborer  digging  the  power  house  foundation. 

Fortunately,  for  the  electrical  industry,  the  great  increases  that  we  have 
just  calculated  have  not  actually  been  attained  and  the  situation  has  been 
modified  by  such  factors  as  the  use  of  much  larger  generator  units  and  trans- 
former units,  and  also  by  the  increased  mechanical  efficiency  obtained  in  the 
more  modern  equipment;  but,  in  spite  of  these  factors  the  total  cost  of 
electrical  undertakings  has  advanced  as  compared  with  previous  years  to 
not  far  short  of  three  times  what  it  was  five  or  six  years  ago.  This  does  not 
mean,  however,  that  the  prices  of  power  should  be  increased  by  three  times, 
1  »iit  as  the  largest  charges  in  hydro-electric  undertakings  are  capital  charges 
the  power  prices  will  certainly  have  to  be  increased  at  least  100',. 

Quite  a  Dumber  of  engineers  and  many  piu-chasers  of  power  will  state  that 
the  price  of  power  in  the  case  of  water  power  as  having  a  normal  price  of 
say  $15.00  per  III',  per  annum,  or  perhaps  $20.00  per  HP.  per  annum.  As 
a  matter  of  fact  there  is  no  such  thing  as  a  normal  price  for  power.  The 
oosl  of  hydro-electric  power  for  the  past  twenty  years  has  practically,  or 
since  the  commencement  of  the  industry.  s{eadily  increased,  and  while  one 
can  theorize  on  what  might  be  the  norma]  price  of  power  based  on  a  rate  of 
increase  obtained  from  results  of  pasi  years,  there  finally  is  only  one  price 
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that  can  be  considered  after  all,  and  it  is  the  price  based  on  today's  actual 
cost. 

I  have  dealt  briefly  with  how  the  present  day  cost  of  financing,  materials 
and  labour  affect  the  cost  of  power  from  a  new  plant  and  it  will  perhaps  be 
accepted  by  engineers  on  consideration  that  the  newer  prices  of  power  at  the 
power  house  are  likely  to  be  at  the  lowest  not  less  than  $20.00  per  111*,  per 
annum  in  the  most  favorable  conditions  of  large  capacity  and  cheap  develop- 
ment. 

i  will  now  deal  for  the  moment  with  the  effect  of  newer  prices  of  labour 
and  materials  on  the  cost  of  plants  already  in  existence  that  were  constructed 
before  the  war. 

There  are  two  main  considerations  in  the  sale  of  power  from  such  plants. 
One.  the  effect  of  the  newer  costs  as  regards  old  customers,  and  the  other  the 
same  as  regards  new  customers. 

In  the  case  of  the  existing  consumer  of  power  we  have  a  state  of  affairs 
where  in  the  most  favorable  conditions  the  cost  of  power  is  affected  mainly 
by  the  higher  wages  paid  for  the  operators,  patrolmen  and  maintenance  men. 
These  costs  are  in  the  neighborhood  of  about  twice  what  they  were  five 
years  ago,  while  in  the  case  of  materials  depending  upon  voltage  of  supply 
the  costs  are  to  the  extent  of  two  to  four  times,  as  can  be  seen  roughly  in  the 
table  I  have  just  given. 

In  the  case  of  new  customers  the  question  of  financing  extension  also 
becomes  an  important  factor  in  the  power  charges  and  the  same  is  true  to  a 
lesser  extent  where  older  customers'  loads  grow  rapidly  as  is  often  the  case. 

I  leave  for  the  moment  the  question  of  the  effect  on  the  newer  costs 
entering  into  construction  and  operation  of  power  plants,  and  will  consider 
such  costs  in  connection  with  the  relations  between  the  power  producer  and 
the  consumer. 

Generally  speaking,  in  past  years  the  sale  of  power  lias  been  on  the  as- 
sumption that  the  co  t  of  producing  same  was  stationary,  and  contracts  for 
power  were  often  made  with  municipality  or  power  users  for  a  long  term  of 
years,  and  it  can  easily  be  understood  that  this  condition  has.  in  view  of  tin- 
higher  costs,  resulted  in  the  producer  having  a  number  of  very  unremunerative 
contracts  in  force.  This  matter  of  increasing  costs  of  materials  in  the  case  of 
steam  plants,  of  course,  has  had  to  have  attention  with  the  result  that  amongst 
the  steam  power  producers  in  the  United  States  a  large  number  of  conn 
with  consumers,  and  also  the  prices  authorized  by  the  various  State  Utility 
Commissions,  have  made  use  of  what  is  known  as  a  "Coal  Clause,"  which 
allows  the  price  of  power  to  be  varied  with  the  cost  of  coal. 

One  effect  of  this  rising  cost  of  power  will.  I  believe,  result  in  the  more 
careful  and  closer  measurement  of  the  maximum  demand,  and  also  parti- 
cularly the  unit  consumption,  ami  thus  what  is  known  a-  the  "combined 
rate"  become  the  common  method  of  measuring  power.  In  other  words,  the 
hydro-electric  kilowatt  will,  in  future,  be  sold  as  a  unit  with  a  price,  and  a 
straight  demand  charge  of  so  many  horse  power  or  Itilowatta  per  month  or 
per  year,  as  the  case  may  he.  will  di-appear. 

Curiously  enough,  the  average  power  purchaser  thinks  thai  the  price 
of  power  is  a  thing  that  should  not  raise,  and  that  there  is  n-i  n  MOD  !<<r  it  to 
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.!•>  so,  though  the  fact  thai  during  the  last  five  years  the  purchasing  power  of 

the  dollar  had  declined  ."><>',  of  its  former  power.    That  alone  almost  justi- 
fies doubly  the  power  price. 

In  conclusion,  it  will  be  seen  that  these  notes  have  nol  deall  with  the 
subject  in  detail,  and  that  owing  to  the  enormous  range  of  conditions  that 
obtain  could  hardly  be  read  at  the  meeting  of  this  association,  bul  it  will, 
I  hope,  serve  the  purpose  of  drawing  attention  of  some  of  the  engineers  to 
some  of  the  features  involved  in  the  sale  of  power,  ami  perhaps  cause  further 
discussion  on  the  subject. 

Respectfully  submitted, 

R.  J.  Beaumont. 

The  President: — I  am  sure  we  are  all  greatly  indebted  to  Mr.  Beaumont 
for  the  exceedingly  interesting  paper  that  he  has  just  read.  Looking  at  the 
subject  on  the  next  report  which  is  to  be  presented  to  us.  1  think  that  any 
discussion  which  we  might  wish  to  make  in  reference  to  the  paper  which  Mr. 
Beaumont  has  introduced,  might  quite  fittingly  be  deferred  until  this  next 
paper  has  been  read.  Mr.  Davies  having  gone  to  Europe  for  a  trip,  I  now  call 
on  Mr.  Charles  T.  Barnes  of  the  Toronto  and  Niagara  Power  Company  to 
read  the  report  of  the  Committee  on  Commercial  Sales  and  Rates. 

Mr.  C.  T.  Barnes: — [  regret  that  the  chairman  of  this  committee, 
Mr.  Davies,  is  not  here  to  read  the  report,  he  being  more  familiar  with  it  than 
myself. 


REPORT  OF  THE  COMMERCIAL  SALES  AND  RATE 
COMMITTEE 

Your  committee  has  pleasure  in  submitting  their  report  for  the  Conven- 
tion of  1920. 

This  report  is  made  up  of  a  series  of  articles  on  matters  with  which  the 
committee  has  found  its  members  were  conversant,  as  follows: 

1.  Electric  ranges,  water  heaters,  ovens,  etc 

2.  Sales  of  electrical  appliances. 

3.  Brass  furnaces. 

4.  Off-peak  loads. 

5.  Seasonable  loads  and  surplus  power  contract-. 

6.  Power  factor. 

ELECTRIC    RANGES,    WATKK    HEATERS,   OVENS,    ETC. 

1.  Domestic  Installations:  -Now  that  the  "High  Cosl  of  Living" 
has  hit  the  coal  pile  with  the  consequent  increase  in  cooking  costs  to  house- 
holders usirn^  coal  >to\  .<  as  well  as  to  gas  range  users  because  of  the  necessary 
rate  increases  which  many  gas  companies  have  been  forced  to  make,  it  is 
undoubtedly  a  propitious  time  for  our  member  companies  to  consider  care- 
fully the  advisability  of  fostering  electric  cooking. 
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The  electric  range  has  long  passed  its  experimental  stage  and  from  the 
viewpoint  of  the  user,  its  present  state  of  development  affords  every  reason 
to  expect  its  more  general  adoption  at  an  early  date. 

However,  your  committee  hesitate  somewhat  to  definitely  advise  either 
in  favor  of,  or  against  the  encouragement  on  the  part  of  our  member  compan- 
ies of  electric  cooking.  This  attitude  is  taken,  not  because  of  any  doubt  as  to 
the  benefits  which  our  residential  customers  may  enjoy  through  the  use  of 
electric  ranges,  but  rather  because  the  local  problems  of  installation  and  cur- 
rent supply  may  be  such  as  to  render  any  general  statement  regarding  its 
economic  advantages  to  the  central  station,  difficult  to  substantiate  for  the 
individual  member  company.  We  feel,  however,  that  a  brief  outline  of  the 
more  important  points  to  which  each  member  company  should  give  its  con- 
sideration, may  prove  helpful  in  formulating  its  policy  with  regard  to  the 
el ee trie  range  and  water  heater  business. 

THE    CONSUMERS'    VIEW   POINT 

(a)  Cooking  Cost  Comparisons: — The  average  family  of  five  will 
require  an  electric  range  having  three  or  four  top  burners  and  an  oven  with 
two  heating  units  with  a  connected  load  for  the  total  range  of  about  7  kilowatts. 

Such  a  range  will  rarely  impose  maximum  demand  in  excess  of  3 
kilowatts,  and  its  current  consumption  has  been  found  to  average  consistently 
about  1  kilowatt  hour  daily  per  person  or  a  total  of  150  kilowatt  hours  per 
month  for  the  average  family.  In  a  brief  report  it  is  difficult  to  determine 
upon  an  exact  average  cooking  rate,  but  we  believe  this  rate  can  be  given 
conservatively  as  not  more  than  3cts.  per  kilowatt  hour  and  possibly  lower. 
Accordingly,  the  cosl  of  electric  cooking  for  a  family  of  five  should  not  exceed 
$4.50  per  month  and  maybe  less. 

General  data  on  the  cost  of  gas  cooking  is  not  available.  One  of  your 
committee  however,  has  found  by  observation,  that  the  average  gas  con- 
sumption for  cooking  purposes  in  his  family  of  five  is  4000  cubic  feet  monthly. 
Under  present  day  gas  rates  of  from  $1.00  to  $1.50  per  thousand  cubic  feet, 
t  In  cost  of  gas  cooking  averages  from  $4.00  to  $0.00  monthly. 

The  same  family  utilizing  a  coal  range  requires  from  one  half  to  three 
quarters  of  a  ton  of  coal  monthly.  Basing  this  coal  cost  a!  $14.00  per  ton, 
we  find  that  cooking  with  a  coal  range  costs  from  $7.00  to  $10.50  monthly. 

Accordingly  it  is  seen  there  is  but  little  difference,  under  present  condi- 
tions, in  the  operating  cost  of  electric  and  gas  ranges,  but  that  electric  cooking 
is  less  than  one-half  as  costly  as  coal. 

(6)  Benefits:  It  is  hardly  necessary  to  devote  attention  to  the 
acknowledged  advantages  which  the  user  of  an  electric  range  is  assured. 
Not  only  is  its  operation  more  convenient  and  healthful  than  any  other 
method  of  cooking,  bu1  also  the  financial  point  of  view  again  is  brought  to  the 
fore.  It  has  been  well  established  that  food  cooked  in  an  electric  oven  does 
not  suffer  shrinkage  or  evaporation  to  the  extent  thai  it  does  in  the  more 
poorly  insulated  gas  and  coal  range  ovens.  That  this  lack  of  shrinkage  has 
a  direct  financial  benefit  to  the  electric  range  owner  can  ho  demonstrated 
dearly  under  presenl  day  costs  of  meats. 
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CENTRAL   STATION    VIEWPOINT 

Undoubtedly  at  the  first  glance  it  will  seem  proper  for  our  member  com- 
panies to  encourage  a  load  sueh  as  this,  offering  an  outlet  tor  approximately 
five  times  the  kilowatt  hours  which  the  same  household  requires  under  nor- 
mal conditions  for  its  lighting.  This  attitude  seems  particularly  desirable 
when,  in  addition  to  the  large  load  waiting  to  be  served,  it  can  be  proven  to 
the  consumer  that  the  proposition  is  sound,  economical  and  to  his  financial 
benefit. 

There  is  an  economic  point,  however,  which  the  central  station  in  justice 
both  to  itself  and  its  customers,  must  not  neglect  to  consider  carefully;  will 
the  capital  investment  required  to  supply  this  type  of  load  be  so  large  as  to 
prevent  the  assurance  of  profitable  return  accruing  to  the  company'.'  And, 
if  so,  should  not  the  consumer  be  asked  to  contribute  that  part  of  the  capital 
investment  in  excess  of  the  amount  which  the  central  station  can  logically 
devote  to  his  range  installation? 

The  load  factor  of  the  individual  electric  range  varies  but  little  from  that 
of  the  fighting  installation  in  the  same  residence.  However,  it  should  be 
noted  that  most  of  the  energy  for  cooking  purposes  is  delivered  during  the 
day  and  in  off-peak  periods.  While  the  stove  load  over-laps  the  lighting  for  a 
brief  period  at  the  time  of  the  evening  meal,  it  will  be  found  as  a  rule,  that 
the  lighting  load  is  not  at  its  greatest  during  this  time.  The  central  station 
also  obtains  a  further  benefit  due  to  the  relatively  high  diversity  factor  which 
has  been  found  to  exist  in  a  community  where  considerable  electric  cooking 
is  done.  In  other  words,  while  the  individual  stove  represents  a  relatively 
heavy  possible  demand  upon  the  lighting  circuits,  a  number  of  such  install- 
ations establish  a  combined  demand  very  much  less  than  the  sum  of  the 
individual  range  loads.  An  instance  may  be  cited  of  an  apartment  house  in 
which  there  were  22  electric  ranges  with  a  total  connected  load  of  '.(7.14 
kilowatts.  The  combined  maximum  demand  was  found  to  be  16.8  kilowatts 
which  shows  a  diversity  factor  of  nearly  6.  It  is  readily  appreciated  to  what 
a  favourable  extent  such  adversity  factor  affects  the  unit  investment,  re- 
quired for  copper,  transformers,  meters,  etc. 

In  this  connection  however,  it  should  be  pointed  out  that  the  value  to 
our  member  companies  of  this  diversity  factor  will  not  vary  in  direct  pro- 
portion with  the  percentage  of  their  customers  who  cook  electrically.  A 
comparatively  small  investment  usually  is  all  that  is  required  to  serve  the 
first  few  cooking  customers  in  any  locality.  As  this  load  develops  in  anj 
district,  a  saturation  point  will  be  reached  in  time,  after  which,  for  each 
additional  range  connected,  the  central  station  will  find  it  necessary  to  in- 
crease its  capital  investment  very  materially  in  order  to  carry  tin  added 
demand. 

WATER   HEATING 

Consideration  of  electric  cooking  immediately  brings  into  prominence 
the  question  of  domestic  hot  water  supply.     Because  of  the  fundamental 
difference  in  gas  and  elect rie  water  heaters,  it  is  difficult  to  make  satiafact 
cost  comparisons.     The  gas  heater  is  of    the    instantaneous   type   and   in 
electrical  terms,  may  he  classed  as  a  high  demand  and  lou    load  factor  in- 
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-tullation.  The  electric  water  heater  in  general  use  is  of  the  opposite  or 
storage  type  being  of  comparatively  low  wattage,  designed  for  continuous 
operation.  The  difficulty  as  to  a  satisfactory  cost  comparison  is  complicated 
further  by  the  fael  in  the  usual  residence  thai  the  hot  water  supply  in  the 
colder  months  is  obtained  from  a  furnace  coil. 

Then-  have  been  numerous  ways  advanced  of  meeting  the  hot  water 
problem.  One  which  has  met  with  satisfaction  both  to  the  consumer  and 
the  company  has  been  to  install  an  electric  circulation  heater  of  from  ^4  to  1 
kilowatt  capacity  for  continuous  operation  under  a  flat  rate  basis  of  billing. 
Another  method  which  is  in  satisfactory  operation  is  to  connect  the  resistance 
unit  of  a  circulation  heater,  by  means  of  a  double  throw  swatch  to  either  110 
or  220  volt  service.  This  type  of  heater  operates  normally  at  the  lower 
voltage  and  wattage  under  a  Hat  rate,  with  provision  for  throwing  the  switch 
to  the  higher  voltage  and  thus  utilizing  greater  heating  capacity  for  any 
abnormal  hot  water  requirements.  This  high  heat  consumption  is  registered 
by  the  range  meter  and  billed  at  cooking  rates. 

Still  another  water  heating  method  has  been  favorably  looked  upon  in 
the  past  and  may  lie  mentioned.  In  this  arrangement  the  water  heater  is  of 
medium  wattage  and  both  range  and  heater  are  connected  to  the  supply 
circuit  by  means  of  a  double  throw  switch  so  that  their  simultaneous  opera- 
tion is  impossible.  It  is  readily  seen  that  this  benefits  the  central  station  by 
lessening  the  possible  maximum  demand  of  the  installation. 

2.  Commercial  Installations: — The  application  of  electrical  heat  is 
becoming  increasingly  popular  in  many  industries.  Such  commercial  in- 
stallations as  a  rule,  assure  a  higher  net  return  to  the  central  station  than  from 
domestic  cooking,  etc.  This  can  be  traced  to  various  reasons  such  as  the 
higher  load  factor  at  which  such  installations  operate,  as  well  as  to  the  fact 
that  the  districts  in  which  these  loads  occur,  are  served  usually  from  power 
circuits  with  more  spare  capacity  in  copper  and  transformers  than  in  resi- 
dential neighborhoods.  Further  there  is  no  new  rate  to  be  established  as  the 
existing  power  rate  -usually  some  form  of  a  demand  charge  plus  a  kilowatt 
hour  rate  varying  with  the  load  factor,  is  found  equitable  both  for  the  com- 
pany and  the  customer. 

The  bakery  finds  the  modern  bake  oven  very  efficient  for  a  number  of 
reasons;  the  oven  is  under  heat  only  while  baking  is  in  progress,  due  to  the 
lessened  evaporation  because  of  the  better  heat  insulation  employed,  it  has 
been  proved  that  less  materials  are  required  to  produce  a  given  quantity  of 
baked  goods  from  the  electric  oven  than  from  the  old  type  "fuel"  oven. 
The  electric  bake  oven  usually  built  in  two  or  three  decks,  occupies  small 
floor  space.  It  is  interesting  to  note  that  it  is  more  economical  to  bake  three 
successive  batches  of  dough  in  a  comparatively  small  oven  than  to  heat  a 
large  oven  in  order  to  complete  the  baking  in  one  step.  Such  operation  is 
naturally  preferable  both  to  the  central  station  because  of  the  increased  load 
factor  due  to  longer  hour  operation  at  lower  maximum  demand  and  to  the 
baker  on  account  of  the  lower  oven  cost. 

Hotels,  restaurants,  clubs,  hospitals  and  other  institutions  are  cooking 
electrically  on  an  increasing  scale  and  for  no  other  reason  than  because  it  is 
sound  business  for  them  to  do  so.    The  restaurant  proprietor  appreciates  the 
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economy  of  an  electric  broiler  ready  for  instant  service  in  contrast  with  In- 
former necessity  of  maintaining  a  continuous  fire  for  serving  an  occasional 
order.  The  kitchen  employees  appreciate  the  installation  of  electric  cooking 
apparatus  because  Of  the  resultant  cooler  temperature  and  cleaner  surround- 
ings. Last  but  by  no  means  least,  the  restaurant  patron  is  glad  to  frequenl 
an  establishment  sufficiently  up-to-date  and  progressive  to  install  such  equip- 
ment for  he  realizes  he  will  obtain  a  superior  meal  prepared  under  the  most 
sanitary  conditions. 

In  manufacturing  establishments  electrically  heated  i  [uipment  is  now- 
standard  in  almost  unlimited  applications.  Among  some  of  tin-  more  recenl 
applications  employing  lair-sized  blocks  of  power  may  he  mentioned  the  con- 
version by  a  firm  making  typewriters  of  some  of  their  gas-fired,  Japan- 
baking  ovens  to  electrical  heating.  In  the  automobile  industry  large  in-t  a  na- 
tions of  electric  ovens  have  been  made  for  baking  the  Japan  on  car  bodies', 
hoods  and  fenders. 

Core  ovens  in  foundries  are  now  being  heated  electrically  and  the  results 
are  satisfactory  due  to  the  practically  perfect  heat  control  possible  in  an 
electric  oven. 

An  interesting  and  somewhat  larger  application  of  electric  heat  offering 
possibilities  for  the  sale  of  comparatively  large  blocks  of  power  was  developed 
and  placed  in  successful  operation  about  18  months  ago.  This  consists  of 
large  heat  treating  ovens,  or  more  properly  furnaces,  in  which  cast  steel  anchor 
chains,  crank  shafts  for  air  plane  motors,  etc.,  are  annealed  electrically. 
The  heating  effect  is  obtained  by  resistance  by  passing  electricity  through 
carbon  electrodes  to  troughs  on  the  furnace  floor  constructed  of  carborundum 
fire-sand  and  filled  with  granulated  carbon.  These  furnaces  are  of  quite 
large  capacities — 600  kilowatts  for  the  hardening  furnace  and  300  kilowatts  for 
the  drawing  furnace,  designed  for  tempering  up  to  .'$ !  2  tons  of  material  at  a 
time.  Various  smaller  applications  are  regularly  being  made  and  your  com- 
mittee believes  a  first  class  discussion  with  benefit  to  all  is  in  order  on  this 
point,  most  of  us  have  something  to  tell  of  successful  recent  applications. 

CONCLUSIONS 

(a)  Domestic  Installations:— In  view  of  the  differenl  local  con- 
ditions existing  in  our  various  communities,  your  committee,  a-  stated  abo>  ■  ■. 
does  not  believe  it  best  to  suggest  a  genera]  policy  with  regard  to  electric 
cooking.  Local  conditions  in  each  case  should  govern  the  policies  of  our 
various  member  companies.  There  is  a  doubt  as  to  whether  this  !>u>iness  is 
always  profitable  to  the  central  station.  By  investigating  circuit  conditions 
in  each  locality  and  analyzing  the  probable  range  and  water  heating  loads  in 
a  district,  our  member  companies  may  decide  for  themselves  a-  10  the  value 
of  such  business  to  them. 

b)  Commercial  Installations:  It  is  felt  that  our  member  companies 
should  encourage  electric  heating  applications  among  their  local  industries 
Such  commercial  installations  will  usually  be  found  to  operate  at  reasonaU 
high  load  factor.  Under  existing  power  rates  and  the  usual  circuit  condition- 
in  a  manufacturing  district,  the  revenue  will  he  found  to  well  warrant  the 
expense  of  obtaining  such  busim 


7s  Proceedings  Canadian  Electric  \i.  Association 

THIS    is    THE    PSYCHOLOGICAL  TIME   TO   BOOST   THE 
SALES   OF    ELECTRICAL   APPLIANCES 

Progress,  Change,  is  the  by-word  of  the  day.  People  everywhere  are 
alive  to  new  things,  and  in  the  industry  in  which  we  are  engaged  this  is 
possibly  more  in  evidence  than  in  any  other.  Change  is  in  the  air.  New 
ideas  are  Doming  to  the  front.  All  these  changes  mean  varied  opportunities 
for  those  who  are  keenly  awake  to  the  possibility  of  the  times,  being  ready 
to  grasp  them.  Throughout  Canada  today  the  scarcity  of  domestic  help, 
the  scarcity  of,  and  the  price  of  fuel,  are  the  dominating  factors  in  boosting 
tin  sales  of  electrical  household  labour-saving  devices,  in  fact  to  such  an 
extent  that  manufacturers  and  supply  houses  are  called  on  to  put  forth  their 
besl  efforts  to  supply  the  demand. 

Business  at  the  present  time  is  coming  so  easily,  is  obtained  with  so 
little  effort,  that  there  is  the  gravest  sort  of  danger  that  individuals  or  business 
concerns  may  credit  themselves  with  an  undue  proportion  of  business  acumen. 
The  fact  of  the  matter  is  that  money 'has  been  so  plentiful  and  the  public 
have  been  so  saturated  with  a  dominating  desire  to  spend,  that  no  great 
ability  is  required  to  dispose  of  electrical  appliances  in  any  form.  The  dan- 
gers of  such  a  condition  arc  grave  and  great.  Men  are  inclined  to  over-rate 
their  earning  powers.  Sales  managers  are  apt  to  overestimate  their  abilities. 
The  ease  with  which  sales  are  made  may  lead  to  over  production  or  over 
buying. 

The  year  1920  will  probably  be  a  banner  business  year,  but  with  labour 
troubles  marked  by  ever  increasing  numbers  of  destructive  strikes,  the  com- 
ing year  may  be  one  of  upleasant  surprises.  The  thing  that  is  certain, — the 
bet  that  is  a  two-ply  cinch, — is  that  right  now  is  the  best  time  to  sell,  in  fact, 
the  best  time  that  any  of  us  have  ever  known.  This  is  not  the  time  to  be 
satisfied  with  business  that  comes  to  us  naturally.  It  is  a  poor  time  to  stand 
behind  the  counter  and  wait  for  customers  to  come  in,  even  if  they  are  com- 
ing in,  in  surprising  numbers  and  with  surprisingly  open  purses.  The  time 
to  sell  is  while  the  going  is  good.  This  is  the  time  to  dispose  profitably  of  any 
surplus  stocks.  This  is  the  time  to  push  and  plan  big  sales.  This  is  the  time  to 
go  after  business.  This  is  the  time  to  keep  your  whole  selling  staff  and  if 
possible  to  increase  it.  This  is  the  time  to  trim  windows  temptingly,  to  use 
more  newspaper  space  in  a  more  intelligent  manner.  This  is  the  time  to 
hold  sales  meetings  of  your  employees  and  put  into  them  the  "pep"  of  a 
great  opportunity.  It  is  a  very  safe  prediction  that  before  many  years  have 
passed  we  will  all  be  referring  to  the  year  1920  when  it  was  so  easy  to  sell 
appliances.  Pounding  a  cold  iron  never  made  a  good  plow  share.  Strike  while 
the  metal  is  hot.  'Phis  is  the  best  selling  time  t  he  world  has  ever  seen.  Don't 
fall  asleep  a1  the  switch.  Gel  busy  and  get  your  share.  The  majority  of  us 
here  have  no  doubt  heard  Bill  Goodwin  tell  the  electrical  fraternity  how  to 
sell  merchandise  properly  and  profitably,  and  we  can  all  take  a  leaf  from  his 
book  w it h  profil  t<>  ourselves. 

The  fundamental  principle-  of  advertising  is  to  create, — Interest,  Desire, 
Action— and  ultimately  produce  sales,  and  the  buying  motives  are — (Iain. 
\.  •■  ssity. 
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PRIDE.    FORESIGHT   .VXD   LUXURY 
The  best  form  of  advertising,  provided  that  you  have  a  suitable  location 
and  good  windows  of  course,  is  proper  window  display.  80' ,  to  the  eye, 
to  the  ear.    The  next  best  form  of  advertising  in  order  to  create  demand  is 
judicious  newspaper  advertising  which  should  be  done  regardless  of  your 
location,  windows,  etc. 

The  successful  advertising  campaign  must  be  planned  far  ahead  and 
allowance  must  be  made  for  every  influencing  factor,  "favourable  or  un- 
favourable'' and  through  all  the  idea  must  remain  uppermost,  and  the  cam- 
paign has  but  one  object, — to  sell  electrical  energy  at  a  profit,     ("lost - 

operation  with  the  sales  department  is  essential  and  to  assure  success,  the 
sales  and  advertising  departments  should  work  together  as  one  unit,  for  it 
is  just  as  possible  for  one  department  to  completely  nullify  the  work  of  the 
other  by  lack  of  harmony  as  it  is  possible  for  both  to  more  than  double  their 
efficiency  by  careful  coordination  of  effort. 

Advertising  and  good  salesmanship  do  not  conflict  in  any  jsray,  on  the 
contrary  skilful  advertising  must  be  of  great  assistance  to  the  salesman. 

TEST    OF    AN   ADVERTISEMENT 

A  good  advertisement  must  satisfactorily  answer  five  questions: — 

First: — Will  it  attract  the  attention  of  the  consumer  it  is  intended  to 
reach? 

Second: — Is  it  specific? 

Third:— Is  it  forcible? 

Fourth: — Is  it  plausible? 

Fifth: — Is  it  sincere? 

Xo  piece  of  copy  should  be  allowed  to  go  to  press  which  does  not  answer 
these  questions.  In  writing  copy  it  should  be  borne  in  mind  that  the  reader 
of  a  paper  does  not  primarily  desire  to  read  the  advertisements  and  it  is 
almost  against  his  will  that  his  attention  must  be  attracted  and  held  until 
the  story  is  closed. 

Study  of  skilfully  composed  advertisements  will  show  that  when  the 
attention  has  once  been  attracted  to  the  first  line  it  is  difficult  to  stop  reading 
until  the  whole  story  has  been  absorbed. 

CO-OPE  RATION 

The  spreading  of  the  gospel  advocating  the  forming  of  "Electrical 
Clubs"  in  the  different  localities  and  boosting  of  the  "Get  Together  Spirit." 
is  something  that  should  be  encouraged.  The  greater  the  number  of  contract- 
ors and  dealers  that  have  appliances  on  sale,  the  greater  the  number  of  appli- 
ances that  will  be  sold.  Therefore  it  i-  opportune  to  encourage  wiring 
contractors,  departmental  stores,  hardware  dealers  and  other  merchants 
either  directly  or  through  the  manufacturers  of  appliances  to  engage  in  this 
business.  Devote  particular  attention  to  small  contractor-dealers  with  a 
view  of  putting  them  on  a  more  profitable  basis. 

More  use  should  he  made  of  the  telephone  by  appliance  department 
a  great  many  sales  can  no  doubl  lie  made  in  this  way.     Vacuum  cleaners, 
and  washing:  machines  should  be  featured  on  the  installmenl  plan,  adding  at 


so 
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least  10',  to  the  <-ash  price  to  cover  the  cost  of  collection,  accounting,  etc. 
Regarding  the  sale  of  heaters,  central  stations  throughout  the  country  and 
especially  throughout  Ontario  today  are  feeling  the  effect  of  the  enormous 
sale  of  heaters  which  is  not  only  affecting  the  peak  load  of  the  Central  Station 
which  of  course  is  only  during  the  winter  period,  or  Spring  and  Fall  but  also 
on  their  distribution  system  where  they  have  found  it  necessary  to  make 
changes  in  their  circuits  and  increase  the  size  of  copper,  and  it  will  be  neces- 
sary for  all  central  stations  to  protect  themselves  wherever  possible  by  having 
a  large  enough  '  'standby"  "readiness  to  serve"  or  "installed  capacity*'  charge, 
to  look  after  this  class  of  business.  The  domestic  lighting  rates  as  applied  by 
a  number  of  companies  is  based  first  on  an  area  or  room  charge  which  in  the 
majority  of  cases  is  absolutely  inadequate  to  take  care  of  heating  loads  of 
more  than   one  lampsocket   heater. 

Keep  on  boosting,  but  keep  in  mind  that  tin-  profit  on  heaters  sold  of 
more  than  600  watts  is  not  worth  while  if  the  electrical  energy  required  to 
operate  them  is  to  be  sold  at  a  loss  to  the  company.  We  are  increasing  the 
income  by  selling  more  appliances  and  by  encouraging  the  use  of  appliances 
now  owned  by  customers.  The  appliance  load  with  the  exception  of  the 
heater  has  a  high  diversity  factor  and  a  lot  of  it  is  "off  peak". 

In  conclusion  there  is  no  doubt  that  every  central  station  company  in 
this  country  can  improve  the  density  of  its  load  by  a  more  vigorous  campaign 
for  the  appliance  business. 

ELECTRIC   BRASS  FURNACE 
Electric  brass  melting  is  an  open  field  for  most  power  companies,  as  only 
one  furnace  is  so  far  in  operation  in  Canada. 


ELECTRIC     FURNACES 

(See  pages  82-85) 

for  melting  Brass,  etc.,  made  in  the 
following  standard  sizes : 


Capacity  of  Furnace 

500  lbs. 
1,000  lbs. 
2,000  lbs. 


Transformer  Capacity 

125  Kw. 
175  Kw. 
300  Kw. 


For  PRICES  and  DATA,  apply  to  : 

THE  VOLTA  MANUFACTURING  CO. 

LIMITED 

WELLAND,  ONT. 
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Some  idea  of  the  field  can  be  drawn  from  a  comparison  with  figures  show- 
ing the  development  in  the  United  States.  In  a  recent  pamphlet  it  was 
stated  that  the  amount  of  brass  being  melted  electrically  in  the  United 
States  at  the  end  of  1919  was  one  per  cent,  and  that  this  was  taking  20,000 
k.w.  If  this  were  expanded  to  say  90  per  cent,  which  is  considered  a  possible 
figure  in  the  present  state  of  the  art,  the  demand  would  be  increased  to 
1,800,000  k.w.  Taking  the  comparison  of  population  with  Canada  this  would 
give  about  160,000  k.w.  of  available  demand  in  Canada. 

Any  community  of  a  reasonable  size  has  its  brass  foundry,  or  a  brass 
foundry  as  a  part  of  some  industrial  establishment. 

Electric  furnaces  for  brass  melting  are  made  in  comparatively  small 
units,  furnaces  for  handling  300  lbs.  of  metal  being  obtainable.  Under  these 
conditions  the  smallest  of  brass  foundries  can  use  constantly  one  or  more 
furnaces  to  advantage. 

From  the  electrical  point  of  view  the  load  is  a  desirable  one.  having  high 
load  factor  without  excessive  peaks,  the  consumption  running  from  22.")  to 
300  hours  per  ton  on  medium  size  furnaces,  the  demand  being  from  approx- 
imately one  k.w.  for  six  lbs.  of  metal  for  smallest  sizes  to  one  k.w.  for  35 
lbs.  of  metal  of  medium  size. 

The  brass  melting  furnace  has  developed  rapidly  during  the  last  two 
years  and  it  is  in  every  way  a  commercial  success. 

Furnaces  are  generally  single  phase  of  the  Resistor  type  or  An-  type. 
Recent  practise  is  toward  rocking,  rotating  or  undulating  the  furnace  during 
the  melting  period  so  as  to  prevent  the  distillation  of  the  zinc  contents,  and 
to  prevent  also  unequal  heating  of  the  surface  of  the  metal. 

According  to  figures  available  from  the  manufacturers  a  price  of  1 '  ■><-.  per 
k.w.  hr.  is  quite  low  enough  to  make  the  electrical  melting  of  brass  much 
more  economical  than  the  cruciable  coke-fired  or  oil  furnaces. 

The  melting  time  is  generally  about  1  hour  and  allowing  time  for  charg- 
ing and  pouring,  6  heats  per  day  can  be  obtained  in  9  hours.  From  the  Cen- 
tral Station  point  of  view  one  of  the  special  advantages  of  this  load  is,  that 
it  can  usually  be  obtained  "off  peak". 

The  following  comparison  taken  from  the  guaranteed  cost  of  operation 
by  one  of  the  manufacturers  leaves  no  doubt  as  to  the  relative  econonr. 
Basis  of  Comparison  Coke  Oil  Electric 

1200  lbs.  coke  at  $9.00  a  ton,  (delivered)    .    $5.40         $ $..... 

50  gals  oil  at  7c.  (delivered  at  furnace) 3.50 

500K.W.H.  at  li^c ....  7.50 

-I',   Metal  loss  at   15c.  lb 12.00 

"»' ,  Metal  loss  at  15c.  lb 15.00 

1 ' ., ' ,  Metal  loss  at   15c.  lb ...  150 

Crucible  No.  so  (20)  heats 6.50 

Renewals  and  Repairs 50  ■,,) 

Total  cost  per  ton  of  Melt $23.90        $19.00  $12  50 

Photographs  of  three  of  the  main  types  an-  shown:— Fig.  0  being  <>(  a 
Resistor  type,  single-phase.  This  furnace  is  made  3-phase  lor  units  over  100 
k.w.  Has  a  steady  load,  no  peaksanda  power  factor  of  over  95%.  Pigs.  7 
and  Sofa  rocking  type,  single-phase  and  Pig,  9  of  an  undulating  type.  3-ph 

6 
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The  furnace  shown  in  Pig.  9  is  made  in  Canada. 

The  main  features  claimed  for  the  electric  brass  furnaces  arc: — 

1.  Metal  saving.    (Sec  table,  page  81    3  per  cent,  in  favor  of  electric. 

2.  Improved  quality  and  uniformity  of  metal. 

:i.    Exact  temperature  control.     No  burning  of  metal. 
4.     Increased  production  due  to  high  speed  melting. 

.">.      Increased  size  Of  single  melts,  allowing  largest  castings  to  be  made 
from  one  pouring. 

6.  Economy  of  floor  space  and  cleanliness  of  operation. 

7.  Vastly  improved  working  conditions  for  the  help  due  to  lack  of  fumes. 
heal   and  noise. 


Fg.  I 
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Fig.  9) 


OFF-PEAK  LOAD  CLAUSES  IX   LARGE    POWER   CONTRACTS 

Generally  speaking,  we  believe  the  average  Central  Station  ran  well 
afford  to  spend  a  little  time  in  thoroughly  analyzing  the  operating  conditions 
of  the  plants  of  its  large  power  consumers,  with  a  view,  where  circumstances 
will  permit,  of  having  incorporated  in  their  power  agreements  -nine  restriction 
in  the  amount  of  electrical  energy  thai  may  be  taken  at  the  time  of  the 
Central  Station's  peak  load. 

It  is  realized,  of  course,  that  some  power  companies,  owing  to  their  power 
situation,  have  a  clause  in  all  their  agreements  giving  them  the  righl  to  limit 
the  amount  of  energy  that  may  he  taken  by  the  consumer  during  the  peak 
period — usually  from  2  to  4  hours  a  day  other  companies,  however,  have 
not  bothered  much  about  imposing  such  a  restriction,  possibly  hesitating  to 
do  so  for  fear  that  adequate  service  would  not  he  extended  to  the  consumer. 

The  inclusion  of  an  off-peak  clause  can  generally  be  amicably  arranged 
with  the  officials  of  large  industrial  concerns,  provided  the  matter  of  the 
power  situation  is  intelligently  gone  into.  Obviously,  the  Central  Station 
does  not  wish  to  impose  restrictions  which  would  put  any  of  ii>  customers 
"out  of  business"  even  for  an  hour  or  so  a  day.  such  an  attempt  would  prob- 
ably mean,  in  some  cases  at  least,  the  consideration  by  the  prospecl  or i- 

sumer  of  the  installation  of  an  isolated  plant,  but  by  carefully  Betting  out 
the  facts  of  the  case  and  going  fully  into  the  consumer's  operating  condition-. 
ways  and  means  may  often  be  devised  to  meet  the  situation  of  the  curtail- 
ment,  by  a  certain  percentage  of  their  total  power  requirements,  when  the 
saving  to  be  effected  by  accepting  a  lower  rate  is  taken  into  account,  .lust 
what  reduction  in  rate  should   be  extended   in  consideration  of  an  off-i 
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clause  depends  naturally  on  the  value  of  same  to  the  individual  power  com- 
pany affected,  generally,  we  believe,  a  discount  of  10  tO-20%  would  not  !>.■ 
out  of  the  way. 

It  is  quite  certain  that  there  are  a  number  of  consumers  with  quite  large 
loads  who  would  be  willing  to  consider  the  placing  of  an  off-peak  clause  in 
their  agreement. 

In  a  country  so  full  of  opportunity  as  Canada,  a  heavy  demand  for 
electric  power  to  meet  the  future  needs  of  industrial  development  seems 
practically  certain,  yet  caution  should  be  exercised  before  large  capital  ex- 
penditures are  undertaken,  unless  local  conditions  make  such  a  step  impera- 
tive, for  while  the  outlook  is  promising,  the  extremely  high  costs  of  developing 
additional  power  at  the  present  time  would  probably  lead  to  an  increase  in 
rates  to  the  consumer;  there  is  also  the  possibility,  owing  to  the  unsteadiness 
of  general  conditions,  that  a  quiet  period  may  be  encountered,  with  a  con- 
sequent dropping  off  of  some  industrial  loads.  These  are  matters  which  must 
be  carefully  weighed  and  it  is  felt  an  endeavour  made  to  postpone  at  any 
rate  for  the  time  being,  the  necessity  of  developing  more  power,  and  this 
object  may  possibly  be  attained  by  adopting  in  power  agreements  the  subject 
of  this  article  the  "off-peak"  clause;  where  a  central  station  finds  its  load 
climbing  so  high  that  the  peak  is  approaching  the  plant's  capacity  the  right 
to  exercise  such  a  provision  is  particularly  desirable  at  these  times,  for  if  the 
plant's  peak  can  be  smoothed  down  by  some  thousands  of  kilowatts,  it  may 
prove  to  he  an  extremely  valuable  matter  in  respect  to  the  cost  of  generated 
power. 

Your  committee  sent  out  a  questionnaire,  and  although  the  expense  was 
limited,  the  answers  received  indicated  that  the  matter  of  "off-peak"'  loads  is  a 
very  live  one.  and  that  it  is  possible  to  delay  capital  expenditures  on  plant  by 
arranging  with  existing  customers  to  contract  their  demands  on  peak,  with- 
out creating  any  marked  hardship.  The  eight-hour  day,  in  conjunction  with 
the  effect-  of  the  street  railway  operators  to  stagger  working  hours,  may 
pio\  e  an  automatic  solution. 

SEASONAL  LOADS  AND  SURPLUS  POWER  CONTRACTS 
There  are  always  some  exceptional  loads  offering,  if  the  Central  Station 
Power  Sales  Organization  will  keep  alive  to  the  possibilities  of  grappling  with 
extraordinary  conditions  and  bend  every  effort  to  secure  such  loads,  which 
will  in  many  instances  not  add  to  the  capacity  of  the  power  plant,  such  IS 
indeed  ideal  business  and  such  advantageous  loads  should  be  strenuousl;  gone 

alter,  for  we  in   the   Kusiiiess  7'eali/e  that    we  have   main    demands  from    the 

small  ordinary  consumer  for  service  for  lighting  and  power  purposes  which 
we  have  to  supply  and  w  here  the  business  taken  on  has  little  or  no  profil  in  it  ; 
it  is  to  balance  matter-;  more  evenly  that  "seasonal"  loads,  or  if  possible, 
s m-plns  power  contracts  should  be  secured. 

Among  the  Beasonal  loads  are  such  as  brick  and  tile  making  and  other 
day  products,  which  plants  usually  operate  only  in  the  summer  months,  also 
ice  making,  pumping  plants  for  irrigation  purposes,  these  loads  and  others 
can  all  be  secured  for  from  1  to  li  months  and  will  not.  (if  the  plant's  peak  i- 
in  the  winter  add  to  capacity.  There  an-  also  in  quite  a  number  of  cities 
large  isolated  plants  installed  and  where  the  question  of  the  supply  of  steam 
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heat  has  probably  been  the  reason  why  the  Central  Station  has  failed  to 
secure  the  lighting  and  power  load;  it  can  be  shown  in  many  instances,  that 
for  from  4  to  <i  summer  months,  when  steam  heat  is  not  required,  that  it 
would  lie  tar  more  economical  to  shut  down  their  own  private  plant  during 
such  period  and  take  Central  Station  service,  this  again  being  a  seasonal  load 
and  not  bothering  the  winter  peak. 

If  an  agreement  can  be  arranged  for  purely  Hydro-Electric  surplus 
power  for  electro-chemical  or  electro-metallurgical  industries,  the  rates  for 
such  class  of  business  would  he  quite  profitable  at  from  $10.00  to  $15  do  per 
k.w.  year,  depending  on  locality  and  such  low  rates  would  attract  the  business. 
Under  such  conditions  as  surplus  power  supply,  it  should,  of  course,  be  pro- 
vided that  the  consumer  shall  provide  all  transformers,  electrical  plant  and 
equipment  and  construction  work  necessary,  in  other  words  the  power  com- 
pany would  not  spend  any  money  to  secure  such  business.  The  term  •'Sur- 
plus Power"  would  have  to  be  very  clearly  and  definitely  understood  to  mean 
that  it  is  such  electrical  energy  as  may  lie  available  or  estimated  to  be  avail- 
able after  the  power  company  has  fulfilled  and  furnished  any  and  all  of  the 
requirements  for  electrical  energy  for  its  own  use.  or  those  of  its  present 
or  future  customers,  and  would  not  include  any  energy  available  from  -team 
reserve  plants,  etc. 

POWER    FACTOR 

The  question  of  penalizing  customers  for  low  power  factor  Loads  has 
been  a  much  dismissed  one  for  some  time,  both  as  to  its  advisability  and  as  to 
method-. 

From  an  isolated  practise  five  years  ago  it  has  now  become  a  general 
practise,  and  rightly  so. 

The  increasing  costs  of  material  of  all  kinds  has  certainly  put  a  premium 
on  good  power  factor. 

The  following  consideration  clearly  shows  the  necessity  that  power 
companies  shall  be  paid  for  tin-  capacity  of  apparatus  employe  1  for  sen  ice  to 

customers. 

Consider  the  question  of  handling  a  load  of  500  K.Y.A.  80  per  cent. 
power  factor.  S  per  cent,  drop  for  a  distance  of  one  mile  from  a  power  plant, 
the  size  of  wire  Xo.  0,  service  3-phase,  2200  volts.  Five  years  ago  the  cosl 
per  K.Y.A.  was  about  .is  follows  for  fail-  sized  plants: — 

Generators  and  switchboard  equipment $20  no  per  k.w. 

One  mil.'  of   line  $1500.00 3  00     " 

Transformer  to  550  v. .  5  00 

Total  $28.00  p-  r  k.w. 

Today  the  price  is  as  follows: — 

Generators  and  switchboard  equipment  $60  nil  per  k.w. 

Line 7.00 

Transformer I"  "II 

Total  $77  HI)   per  k.w 
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This  comparison  is  made  even  worse  by  the  fact  that  new  ratings  of 
apparatus  on  a  55  degrees  temperature  rise  have  not  the  same  capacity  as  the 
old  apparatus  on  a  40  degrees  rise. 

Every  k.w.  saved  in  line  transformer  and  generator  capacity  is  worth 
from  2\4  to  3  kilowatts  at  present  prices,  and  if  poor  power  factor  apparatus 
uses  up  capacity  which  necessitates  replacement,  sooner  or  later  it  certainly 
must  pay  for  the  accommodation. 

Again,  a  line  which  would  give  acceptable  regulation  at  85  or  95' ,  power 
factor  will  not  do  so  at  50  to  60 ' ,  power  factor,  as  will  be  seen  from  the  follow- 
ing table: — 


Load  500  K.W. 

Distance  1 

mile.      2200  V.  delivered.      3  No. 

0   Wires. 

18-60  V. 

Power 
Factor 

Amperes 

Resistance 
Drop 

Reactance 
Drop 

( i-enerated 
Volts 

Received 

Volts 

Loss  in 
Volts 

Los^ 

Generated 

100', 

131 

135 

161 

2340 

2200 

140 

o  :; 

00', 

145 

150 

176 

2421 

2200 

201 

9.  15 

N.V. 

154 

159 

1S7 

2440 

2200 

220 

10.0 

S.I', 

164 

170 

198 

2460 

2200 

240 

10  0 

75 ', 

174 

180 

211 

2480 

2200 

260 

11.8 

70% 

1ST 

193 

227 

25< )() 

2200 

300 

13 . 7 

05', 

201 

208 

244 

2520 

2200 

320 

14.5 

60% 

218 

226 

264 

2o42 

2200 

342 

15.5 

50% 

262 

271 

318 

2617 

2200 

417 

19.0 

The  question  of  correction  of  power  factor  comes  within  this  commit 
report,  in  as  much  as  it  is  usually  a  function  of  the  new  business  departments 
to  advise  a  customer  of  delinquency  in  regard  to  power  factor,  and  to  con- 
sult with  him  as  to  a  remedy.  In  this  question  of  correction  several  manu- 
facturing companies  are  now  specializing  in  the  supply  of  synchronous  self 
starting  condensers  for  floating  on  the  customer's  line. 

Under  the  normal  industrial  load  of  70%  power  factor  such  apparatus 
will  pay  for  itself  out  of  savings  on  the  customer's  bill  in  a  short  period  off 
time,  providing  a  suitable  low  power  factor  penalty  is  applied. 

There  have  recently  been  developed  and  placed  on  the  market  static 
condensers  of  sizes  which  will  take  care  of  power  factor  correction  for  loads  up 
to  1000  K.Y.A..  these  condensers  having  an  efficiency  always  exceeding 
99.5'  ,  with  no  maintenance  or  attention  required. 

A  published  table  shows  the  wattless  component  of  100  k.w.  load  at 
different  power  factors,  and  from  this  table  can  be  determined  the  size  of 

afo+i ,,,!,..,.,..■    i. I...1    t,.   >u<u    ll>«    n/vuzav    fontnr  <V.>...    an-n    ~"~     — •« 


Jrrata  in  equation  at   bottom  of  page  88.      C.B.A.  Proceedings  30th  year. 
32.90  x  Wattless  component. 


( Capacity  in  Mf.  = 


frequency  per  sec. 
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Power     ' 

Wattless  component 
per  cent,  of 

Pow- 
er 
Fac- 
tor 

Cos. 
0 

Wattless  component 

per  rent,  of 

Pow- 
er 

Fac- 
tor 

Cos. 

0 

Wattless  component 
per  cent    ol 

Factor    1 
Cos.  0 

Apparent 
load  of 
K.V.A. 

Sin0x  100 

True  load 

or 

K  W. 

Tan  0x100 

Apparent 
load  of 

K   V    \ 
Sin0x  100 

True  load 

or 

K.W. 

Tan  0x100 

Apparent 

Load  or 

K  \    \ 

Sin  0x100 

True  load 
or 

K   \V 
Tan  0x100 

1.00 

0. 

0. 

.79 

61.30 

77.6 

.58 

81    16 

140.4 

.99 

14.09 

14  23 

.78 

62.55 

80.2 

57 

82   L6 

1  11    1 

.98 

19.91 

20.3 

.77 

63.81 

82.9 

56 

82  85 

1  is  0 

97 

24.33 

25.1 

.76 

65.00 

85  5 

r>.~) 

83  51 

151   s 

.96 

27 .  98 

29.18 

75 

66.15 

88.2 

7.4 

84.17 

156  0 

.95 

31.25 

32.9 

74 

67.26 

90.9 

.53 

84  80 

let)  0 

(14 

34.12 

36.3 

.73 

(is  32 

93.6 

52 

85   11 

n.l  2 

.93 

36.73 

39.5 

.72 

69.40 

96   1 

.51 

86.0 

His  6 

.92 

39.20 

42  li 

.71 

70.42 

99  2 

.50 

86  60 

173.2 

.91 

41.45 

45.6 

.70 

71.40 

102  0 

.49 

87.  is 

177  '.) 

.90 

4:;  60 

48.4 

.69' 

72 .  37 

104  9 

.48 

87.73 

L82  8 

89 

45  57 

51.2 

.68 

73  30 

107  8 

.47 

88  27 

187  8 

.88 

47.48 

53.96 

.67 

74  22 

110  8 

46 

88.79 

L93  o 

.87 

49.32 

56  ii'.' 

.66 

75. 13 

113.8 

45 

89  31 

L98  5 

.86 

51.03 

59 . 3 

.65 

75 .  98 

116.9 

U 

89  so 

201    1 

85 

52 .  67 

62.0 

.64 

76  M 

120.0 

43 

90.27 

209.8 

.84 

54.26 

64.6 

.63 

77.66 

123.3 

42 

«.)()  77, 

216.0 

83 

■~h~> .  77 

67.2 

.62 

78.46 

126.5 

41 

91.21 

.82 

57  2:; 

69.8 

.61 

7'.'  2  1 

130  0 

.40 

91  65 

229  1 

81 

58.64 

72.4 

.60 

80.0 

133.3 

.80 

60.00 

75 . 0 

.59 

80.75 

136.9 

Take  an  example: — Supposing  100  k.w.  60  cycle  load  working  at  60" 
power  factor  is  required  to  be  raised  to  85' ,   power  factor.     From  the  Watt- 
less Component  at  60','  p<»\\cr  factor  equals  133.3  K.V.A.     Wattless  Com- 
ponent at  85%  power  factor  equals  62.0  K.V.A. 


TW.rofnro  tVip  amount  of  Wa±£lASS   K"   $Z    V     to  ba  iwntivi  li />>.)  annals  71 
Krrata  in  equation  at  bottom  of  page  89     C.E.A.  Proceedings  30th  year. 

32.90  x  71.3 


60 


-    39.09  Mf. 


Your  committee  desires  to  call  tne  BTeTntJeTB  attention  to  a  paper  r»y 
0.  C.  Roff,  General  Manager  of  the  Genera]  Electric  Co.,  Philadelphia, 
partly  extracted  in  the  "Electrical  World"  ol  February  17.  1920,  on  static  con- 
densers, from  which  the  following  curves  are  extracted,  with  his  permission: 
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The  curves  are  self-explanatory — figure  13  showing  that  in  sizes  under 
1000  K.Y.A.,  taking  losses  at  %  cts.  per  K.YV.II.,  a  synchronous  condenser  i- 
more  costly  to  operate  than  static  condensers. 

The  old  question  of  the  method  of  determing  power  factor  of  consumers 
load  is  still  open,  but  it  seems  probable  that  the  two  meter  method  of  deter- 
mining the  average  power  factor  will  continue  to  be  applied  for  small  loads 
and  graphic  methods  for  larger  loads  which  want  expensive  instruments. 

The  time  may  not  be  far  distant  when  K.V.A.  and  K.V.A.  hrs.  will  be 
the  basis  of  billing  and  100'  ',  power  factor  required;  in  fact  with  the  present 
high  initial  cost  of  developing  and  distributing  electricity  and  the  fact  that 
85*  <  of  all  costs  in  delivering  electricity  are  fixed,  it  would  seem  almost  time 
for  companies  to  be  paid  for  the  capacity  of  apparatus  used  to  supply  the 
customer,  and  not  for  the  horsepower  imposed  on  the  water  wheels  or  other 
prime  movers  by  the  customers  load. 

In  conclusion  your  committee  hopes  for  a  live  discussion;  the  greatest 
value  of  a  report  to  the  members  of  this  Association  is  often  found  in  the 
discussion  called  into  being.  Let  the  other  fellow  know  your  experience, 
and  don't  be  afraid  to  criticize  the  report.  Your  committee  wants  the  whole 
truth. 

Respectfully  submitted, 

(has.  T.  Barnes.  \Y.  H.  McIntvrk. 

M.  C.  Gilman  L.  W.  Pkatt. 

S.  T.  Halls.  J.  B.  Woodyatt. 

R.  B.  MacDonnoeoh.  P.  T.  Daviks,  Chairman. 


Mil    Barnes — I  move  the  adoption  of  the  report. 

The  President: — Mr.  Barnes  moved  the  adoption  of  this  very  interesting 
nport.     Will  some  one  second  it? 

Mk.  Geo.  K.  McDouoall: — I  have  great  pleasure  in  seconding  this 
nport. 

The  President;  Any  observations  that  you  wish  to  make,  kindly 
make  them  quickly  and  tersely. 

Dn.  L.  A.  IIkkut:  Mr.  ( 'hair man,  1  have  a  few  remarks  to  make  on  t  lie 
repoii  which  lias  just  been  read  from  the  committee  on  Commercial  Salts 
and   Rates. 

This  committee  is  now  recommending  that  the  method  employing  two 
single  phase  watthour  meters  be  used  to  measure  the  average  power  factor 
of  the  consumer's  load  on  three  phase  systems. 

Power  factor  clauses  inserted  in  power  contracts,  state  that  the  average 
power  factor  of  consumer's  load  shall  not  be  less  1  lian  x  '  ,  as  shown  by  reading 
of  watthour  meters,  i  he  t  inie  to  extend  over  a  period  of  say  one  month. 

It  is  (piite  true  that  when  a  three  phase  load  is  balanced  the  total  watt- 
hour consumed  in  a  circuit  can  be  measured  by  two  watthour  meters  during 
a  given  time,  and  that  a  so  called  average  power  factor  can  be  determined 
from  such  readings,  but  this  \  alue  of  cos.  0  is  not  an  average  of  t  he  instantan- 
eous values  of  power  factor  during  the  time  taken,  but    is  simply  a  factor. 
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which  when  applied  to  the  kilowatt  hour  Load  taken  by  the  customer,  will 
determine  how  many  reactive  Kilo-Volt-Ampere  hours  have  been  delivered. 
This  average  power  factor,  however,  applied  over  a  long  period  ol  Bay  one 
month,  gives  no  indication  whatever  of  the  power  factor  of  the  load  of  the 
consumer. 

Power  factor  is  a  ratio,  not  a  quantity  and  averaging  the  power  factor,  as 
stated  above  has  no  meaning  whatsoever.  Used  as  a  basis  for  determining  the 
penalty  a  customer  must  pay  is  arbitrary,  incorrect  and  should  not  be  used. 

The  correct  definition  of  power  factor  is  t  he  ratio  of  watts  to  volt-am peres. 
If  a  customer  shows  power  factor  as  determined  above,  to  he  below  a  guaran- 
teed amount,  a  penalty  is  legitimate,  hut  to  apply  a  factor  determined  by 
watthour  meters  over  a  long  period  is  incorrect  and  unjustifiable. 

A  customer  operating  every  day  during  the  working  hours  at  a  high 
power  factor,  but  who  operates  at  night  on  say  half  load  conditions  would 
at  the  end  of  the  month  show  a  low  energy  factor  or  a  low  so-called  average 
power   factor. 

The  subject  of  accurate  power  factor  metering  is  an  important  one; 
the  power  company's  object  should  be  to  force  a  customer  to  operate  at  high 
power  factor  when  operating  under  maximum  load  conditions.  The  power 
factor  clause  in  the  old  contracts  was  a  clause  to  protect  the  power  company 
from  use  of  poor  apparatus  or  electrical  equipment  working  considerably 
under  rating.  The  new  clause  which  penalizes  the  customer  for  operating 
under  the  so-called  average  power  factor  is  not  justifiable. 

The  power  company  finds  this  method  very  convenient.  It  may  be 
convenient,    but    it    is    wrong. 

I  claim  the  words  used  "average  power  factor  determined  by  the  read- 
ing of  single  phase  watthour  meters"  mean  nothing.  Contracts  using  such 
terms  are  manifestly  incorrect. 

The  President: — We  are  very  much  indebted  to  Dr.  llerdt  for  his 
valuable    remarks. 

Mb.  Lincoln: — I  can  always  talk  on  this  subject.  I  quite  agree  that 
the  term"average  power  factor" does  not  have  very  much  significance  and  thai 
its  only  reason  for  existence  is  because  we  can  measure  take  our  existing 
apparatus  and  measure — and  it  is  about  the  only  thing  we  can  measure  and 
get  to  anything  by  which  we  can  arrive  at  anything  which  depends  upon  the 
power  factor  of  the  circuit.  That  is  the  only  thing  we  have  available  today. 
Now,  I  hope  that  that  condition  will  not  continue  to  exist,  hut  that  is  the 
condition  that  we  have  today.  Personally.  I  believe  that  our  rates  should  be 
based  upon  the  measurement  of  maximum  demand  and  that  the  maximum 
demand  should  he  measured  in  K.Y.A.  I  wish  there  was  Borne  convenient 
cheap  way  to  measure  maximum  demand  in  K.Y.A.  I  do  not  know  of  any,  and 
I  do  not  know  how  to  get  il .  It  can  he  measured  and  I  hope  in  the  course  of  a 
year  or  two  to  produce  some  device  w  bich  w  ill  measure  maximum  demand  in 
K.Y.A.    However,  that  device  is  hound  to  he  a  rather  expensive  instrument. 

1  was  very  much  interested  in  the  report  which  showed  the  rising  costs 
of  (Mir  power.  I  had  not  realized  that  the  costs  had  risen  to  the  extent  which 
was  pointed  out,  but  I  must  say  that  1  fail  to  Bee  any  error  in  the  proposition 
that    was  presented.      It    is  well  known   that  the  costs  '>(  the  apparatus  and 


Square  D 
Safety  Switches 


Square  D  Switches  mounted  on  Square  D  Panel  Board. 
Used  in  an  apartment  house. 


Square  D  Safety  Switches  are  made 

for  all  practical  uses.  There  is  a  size 

and  type  to  meet  your  individual 

requirements. 


m 


Approved    by    Hydro-Electric  Commission    of   Ontario. 

CATALOG    W40   ON    REQUEST 

SQUARE  D  COMPANY 

WALKERVILLE,   ONTARIO 


Summary  of  Report  of  the  N.E.L.A.  Lighting  Sales  Buri  \i        97 

equipment  to  produce  our  power,  have  risen  from  two  to  three  times,  w  hat  it 
was  before  the  war  and  it  is  also  well  known  that  the  fixed  charges,  interest 
particularly  has  gone  up  about  50%.    The  prevailing  rate  of  interest  before 

the  war  was  6r(.  the.prevailing  rate  of  interest  today  i>  «)' ,  .  So  that  the 
total  fixed  charges,  which  is  the  entire  cost  of  water  power,  have  gone  up 
somewhere  in  the  neighborhood  of  three  to  five  times  what  they  were  four  or 
five  years  ago.  I  do  not  see  that  there  is  any  hole  in  that  argument,  ami  it  is 
really  astonishing  when  we  come  to  look  at  that.  Now.  the  companies  pro- 
ducing power  certainly  cannot  themselves  carry  that  burden.  They  must 
necessarily  pass  that  burden  on  to  the  users  of  power.  There  is  no  other 
method.  The  power  costs  to  the  ultimate  consumer  must  necessarily  go  up. 
and  I  think  it  is  highly  important  that  in  passing  those  costs  on  to  the  ulti- 
mate consumer  we  should  use  and  adopt  methods  of  rate  making  which  arc 
logical  and  which  will  pass  that  burden  on  to  the  ultimate  consumer  in  a 
manner  so  that  the  burden  will  be  justly  distributed  among  those  consumers 
and  that  no  class  of  consumer  shall  be  burdened  unduly  at  the  expense  of  some 
other  class.  In  other  words,  now  that  this  necessity  of  increased  rates  has 
come,  we  must  look  carefully  and  see  that  our  rates  are  raised,  and  that  the 
method  of  applying  of  those  rates  to  the  ultimate  consumer  are  logical  ami 
beyond     attack. 

The  President: — Gentlemen,  are  there  any  others  who  wish  to  eon- 
tribute  to  the  discussion?  If  not,  I  will  put  to  the  meeting  the  question  of 
the  adoption  of  this  report.     (Carried.) 

It  appears  that  Mr.  McDougall  is  obliged  to  leave  before  long.  I  should 
say,  first  of  all,  in  reference  to  item  6, that  that  committee  did  not  get  to  work 
early  enough  for  a  report  to  be  ready  and  there  is  no  report  under  the  heading 
of  "Report  of  Committee  on  Accounting."  As  to  item  No.  7;  Mr.  Wills 
Maelachlan  is  kind  enough  to  defer  his  report  until  after  that  by  Mr.  (ieorge 
K.  McDougall,  who  is  obliged  to  go  elsewhere.   We  will  call  Mr.  McDougall. 

Mr.  Geo.  K.  McDougall: — I  would  like  to  read  a  summary  of  the 
report  of  the  Chairman  of  the  Lighting  Sales  Bureau  of  the  National  Electric 
Light  Association.  I  regret  I  was  not  able  to  get  to  any  of  the  meetings  of  this 
Bureau.     Thev  were  rather  far  away  and  I  had  not  the  time  available. 


SUMMARY  OF  THE  REPORT  OF  THE  CHAIRMAN, 

LIGHTING  SALES  BUREAU  OF  THE  NATIONAL 

ELECTRIC  LIGHT  ASSOCIATION 

The  full  text  of  the  Chairman's  Report  and  t  hose  of  the  chairmen  of  t  lie 
sub-committees  presented  at  the  convention  in  Pasadena.  California.  Ma\ 
1920,  can  be  obtained  in  printed  form.  Circular  C5-20  of  the  Commercial 
Section. 

The  activities  of  the  Lighting  Sales  Bureau  for  the  past  year  have  been 
along  similar  lines  to  those  of  other  years,  t  bough  somew  hat  experimental,  as 
they  were  based  upon  a  suggested  organization  made  at  the  beginning  of  i  he 
.'ear  to  determine  upon  a  definite  plan  <>f  procedure  to  be  established  for  the 
future. 
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An  attempt  was  made  to  have  meetings  held  in  the  various  geographic 
and  company  sections  with  speakers  and  lantern  slides  supplied  by  the 
Bureau,  to  which  meetings  representatives  should  he  invited  from  kindred 
associations  and  others  interested  in  the  subject,  who  might  participate 
in  the  meetings  and  hring  up  questions  for  discussion.  This  plan  would  have 
Keen  an  excellent  one  but  was  not  taken  advantage  of  except  in  one  or  two 
instances. 

Another  of  the  Bureau's  anticipated  activities  was  to  establish  an  or- 
ganization of  a  practical  nature  for  central  stations  of  different  classes,  with 
ways  and  means  which  might  be  employed  locally  to  sell  effectively  the  princi- 
ples of  good  lighting.  Unfortunately  this  plan  was  not  carried  out,  but  it  is 
hoped  that  the  incoming  committee  will  consider  this  as  an  activity  for  its 
administration. 

A  co-operative  movement  was  commenced  to  get  closer  co-operation 
between  fixture  manufacturers  and  the  lighting  companies.  This  met  with 
success  and  as  a  result  the  lighting  fixture  people  through  their  Association 
have  asked  for  information  which  will  assist  in  their  designing  and  marketing 
fixtures  that  will  produce  efficient  lighting  without  sacrificing  artistic  effects. 

it  is  felt  that  this  is  the  beginning  of  a  movement  which  will  be  instru- 
mental in  decreasing  the  great  variety  of  fixtures  and  units  sold,  which  now 
seems  unnecessarily  large. 

At  a  meeting  of  the  Executive  Committee  in  Chicago, a  talk  was  presented 
which  gave  the  results  of  an  investigation  made  on  factory  lighting  conditions. 
This  talk  was  extremely  instructive  and  interesting.  It  is  suggested  that 
material  of  this  kind  could  be  profitably  used  in  inaugurating  lighting  cam- 
paigns. 

The  various  divisions  of  the  Bureau  have  prepared  reports,  some  of  which 
will  be  briefly  referred  to  in  the  following  paragraphs,  while  the  others,  being 
of  a  technical  character  are  recommended  as  material  for  the  Handbook  to 
bring  the  Lighting  Section  up  to  date. 

DIVISION    ON    COMMERCIAL   ASPECTS   OF    LAMP 
EQUIPMENT 

The  correlation  of  data  on  the  latest  developments  in  lighting  equip- 
ment has  been  made  by  this  Division. 

It  is  recommended  that  this  section  of  the  Handbook  be  made  available 
to  everyone  in  the  lighting  field  so  that  it  can  be  utilized  to  the  fullest  extent . 

DIVISION    ON    STREET   AND   HIGHWAY    LIGHTING 

The  report  calls  attention  to  the  demand  for  adequate  lighting  of  high- 
ways, especially  by  agencies  outside  of  the  industry.  It  refers  to  the  decrease 
in  percentage  of  accidents  and  gives  data  on  recent  investigations.  Advan- 
tages of  new   methods  of  control  and  time  switches  are  referred  to. 

DIVISION   ON   STORE   LIGHTING 

The  committee's  report  is  mostly  Handbook  material  and  covers  sug- 
gestions for  the  lighting  of  small  and  large  stores  and  show  windows,  and 
emphasizes  the  tact  that  proper  lighting  assists  in  the  sale  of  goods.    The  use 
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of  a  lamp  approximating  daylight  is  recommended  and  some  reference  is 

made  to  the  decorations  in  the  store. 

DIVISION    OX    LIGHTING    OF    LARCH    BUILDINGS 

The  report  of  this  division  consists  of  Handbook  material  and  covers 
sales,  methods  and  data  for  better  Lighting,  and  consequently,  increased  Load 

in  large   buildings. 

DIVISION    ON    RESIDENCE    LIGHTING 

The  report  of  the  chairman  of  this  Division  is  well  worth  reading  by  the 
layman  as  well  as  those  connected  with  the  installation  and  selling  of  house 
lighting.  The  separate  rooms  in  a  residence  are  covered  and  many  sugges- 
tions are  given  which  will  show  the  possibilities  of  home  lighting,  as  well  as 
suggestions  to  assist  in  securing  and  expanding  this  class  of  business.  It  is 
hoped  that  next  year's  committee  can  arrange  to  conduct  experiments  and 
demonstrations  which  may  be  presented  at  the  convention  of  the  N.E.L.A. 

DIVISION    ON    INDUSTRIAL   LIGHTING 

In  order  that  the  membership  might  better  visualize  the  advantages  to 
the  central  station  from  industrial  lighting,  the  report  of  the  Industrial 
Lighting  Division  took  the  form  of  a  demonstration  to  show  some  of  the 
elements  to  be  understood  by  the  lighting  man  so  that  he  could  apply  them 
clearly  to  his  work. 

A  wide  spread  appreciation  of  the  advantages  of  good  lighting  in  in- 
dustrial establishments  has  been  manifested  by  plant  owners,  which  would 
indicate  that  in  order  to  make  campaigns  successful  in  this  class  of  installa- 
tion the  representative  of  the  central  station  must  be  so  equipped  that  he  will 
receive  recognition.  This  means  that  men  capable  of  handling  this  question 
must  be  particularly  trained,  and  it  was  with  this  thought  in  mind  that  the 
demonstration  was  arranged  so  that  the  possibilities  might  be  shown  more 
clearly  to  central  station  representatives. 

PRESENT    ORGANIZATION    OF    THE    BUREAU    AND 
RECOMMENDED    CHANGES 

The  Chairman  of  the  Lighting  Sales  Bureau  recommends  certain  changes 
to  the  "organization  to  overcome  the  difficulties  at  present  encountered. 
These  are  due  to  the  large  organization  and  scattered  membership  making 
it  difficult  to  get  representative  meetings.  The  recommendations  are  with  a 
view  to  assisting  the  incoming  members  in  overcoming  the  difficulties  en- 
countered in  the  present  organization. 

Respectfully  submitted, 

(  iKO.    K     Ml    DoVCALL, 

Representative  of  <  ./•.'.! ..  "» 
Lighting  Sales  Bureau  of  N.E.L.A. 

Thk  President: — I  would  suggest  that  you  read  your  other  report  now 
if  you  like.    This  is  "Report  of  Sub-Committee  on  Lamp-". 
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A    SUMMARY    OF   THE    WORK    OF   THE   ELECTRICAL   SUB- 
COMMITTEE   OF    INCANDESCENT    LAMPS   OF   THE 
(  AXADIAX  ENGINEERING   STANDARDS  ASSOCIATION 

As  the  representative  of  the  Canadian  Electrical  Association  on  the  above 
committee,  I  beg  to  make  the  following  synopsis  of  the  work  undertaken  by 
the  committee: — 

The  Sub-Committee  on  Incandescent  Lamps  of  the  C.E.S.A.  is  com- 
posed of  members  representing  various  manufacturers,  public  utilities, 
Department  of  Trade  and  Commerce  of  Canada  and  the  Canadian  Electri- 
cal Association,  under  the  chairmanship  of  Mr.  John  Murphy,  Chief  Electri- 
cal Engineer  of  the  Department  of  Railways  and  Canals. 

Up  to  the  present,  the  committee's  work  has  been  carried  on  entirely 
through  written  discussion.  Valuable  assistance  has  been  received  from 
well-known  gentlemen  in  the  United  States,  who  were  connected  with  the 
"Standard  Specifications  for  Incandescent  Lamps"  of  the  X'nited  States 
Bureau  of  Standards,  Circular  No.  13,  U.S.  Department  of  Commerce. 

Circular  No.  13  of  the  U.S.  Bureau  of  Standards  has  been  taken  as  a 
basis  for  discussion  in  the  formulation  of  the  proposed  incandescent  lamp 
specification  for  Canada,  as  it  was  considered  to  he  the  latest  and  most  com- 
prehensive document  to  work  on. 

Most  of  the  discussion  has  centered  around  the  question  of  the  life  and 
allowable  percentage  candle  power  reduction,  or  smashing  point;  the  basis  of 
comparison  of  lamps,  as  to  whether  it  should  be  mean  horizontal  C.P.  or 
lumens  output;  the  selection  and  percentage  number  of  lamps  which  should 
be  tested,  out  of  each  lot,  and  whether  the  rating  of  series  lamps  should  be 
in  C.P.  or  Watts. 

This  committee  has  not  yet  held  a  meeting  but  one  has  been  called  for 
June  22nd,  when  all  the  written  discussion  will  be  fully  gone  over  which 
should  lead  to  some  definite  decision,  as  all  the  members  of  the  committee 
have  been  enabled  to  study  the  written  discussion. 

In  Closing  1  am  requested  by  the  chairman  of  the  Electrical  Sub-Com- 
mittee on  Incandescent  Lamps,  to  state  that  a  discussion  of  the  subject  of 
standard  lamp  specifications  for  Canada,  and  the  conclusions  of  this  meeting 
of  the  Canadian  Electrical  Association  in  this  regard  would  be  of  great  value 
t'>  tli.  ( •.inadian  Engineering  Standards  Association  in  their  work. 

Respectfully  submitted, 

( !  eo.   K.  Mi  DmcALL. 

Mil  McDougall:     1  beg  to  move  the  adoption  of  these  reports. 

'I'm  Pri  btdbnt:  Mr.  Barnes  seconds  the  adoption  of  the  first  report 
and  Mr.  Doddridge  seconds  the  adoption  of  tlie  second.  These  reports  are 
both  open  tor  discussion  if  anyone  wishes  to  contribute  to  discussion  upon 
them.  If  there  is  no  further  discussion  on  this  paper  I  will  now  call  on  Mr. 
Maclachlan  '"  give  the  reporl  of  the  Committee  on  Accident  Prevention. 

Mr.  Wills  Macla<  hlan:  Mr.  Chairman  and  gentlemen,  the  following 
reporl  is  submitted  bj  your  committee  composed  of  Mr.  Hey  ward,  of  British 
Columbia;  Mi    Kenyon,  of  Montreal;  Mr.  Lambert,  of  Ottawa;  Mr.  Martin. 
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of  the  Bell  Telephone  Company;  Mr.  McSweeney,  of  Niagara  Falls;  Mr. 
Xeild,  of  Toronto;  Mr.  Vinet.  of  Montreal  and  Mr.  Wurtele,  of  Montreal, 
and  myself. 

ACCIDENT  PREVENTION  REPORT 

By  Mr.  W.  Maclachlan,  Chairman 

A  well-t rained  employee  in  doing  some  repair  work  brings  his  head  in 
contact  with  a  high  tension  bus  and  receives  a  shock  and  burns,  which  after 
a  period  of  time  result  in  his  death.  How  many  times  have  those  of  us  who 
have  to  deal  with  the  question  of  investigating  serious  and  fatal  accidents, 
found  conditions  somewhat  similar  to  these?  And  this  is  only  half  of  the 
story,  because  there  is  very  often  a  widow  and  small  kiddies  left  to  fight 
life's  battle  alone.  We  are  not  presenting  to  you  an  entirely  hypothetical 
case,  but  one  which  occurred  within  the  past  nine  months  and  it  is  with  the 
object  of  preventing  such  occurrences  that  accident  prevention  came  into 
being  and  has  developed  to  the  proportion  in  which  it  exists  today.  Your 
committee  has  held  various  meetings  during  the  past  year  and  has  drawn  up 
for  your  consideration,  a  short  report  dealing  with  some  of  the  more  important 
facts  that  enter  into  the  subject  of  the  prevention  of  accidents  and  they  will 
feel  repaid,  if,  during  the  coming  year  the  engineers,  superintendents  and 
executives  take  the  report  and  apply  it  in  as  far  as  it  pertains  to  their  utility 
so  that  their  employees  will  not  be  injured  as  in  the  past,  leaving  dependents 
inadequately  provided  for  and  also  so  that  the  company  will  be  able  to  carry 
on  its  work  efficiently  and  without  the  inexcusable  waste  of  compensation 
payable  for  accident  claims,  which  claims  in  the  major  part,  by  co-operation 
between  management  and  employees,  could  be  entirely  done  away  with. 

1.  GUARDING  OF  HYDRAULIC  EQUIPMENT  IN  POWER  PLANTS 

There  has  been  considerable  lack  of  information  in  regard  to  recommend- 
ations as  to  the  prevention  of  accidents  in  hydraulic  plants.  A  sub-committee 
of  men  who  have  been  for  years  conversant  with  the  operation  of  large  hy- 
draulic plants,  was  appointed  and  in  detail  report  No.  1,  will  be  found  several 
recommendations  which  have  been  presented  to  the  committee,  receiving 
their  endorsation  and  support. 

2.  GUARDING    OF    HIGH-TENSION   APPARATUS 

Although  in  the  electrical  utility  the  greatest  number  of  accidents  are 
not  caused  by  electrical  current,  yet  the  greatest  amount  of  lost  time  and  the 
ooai  of  the  accidents  are  most  certainly  due  to  this  cause.  With  this  thought 
in  mind,  a  report  has  been  prepared  on  some  of  the  more  important  points  in 
connection  with  the  guarding  of  high-tension  apparatus  with  the  hope  that 
superintendents  and  designing  engineers  will  read  the  report  and  that  it  may 
suggest  to  them  a  line  of  action  that  should  be  taken,  either  in  the  design  of 
a  new  property  or  in  the  reconstruction  or  guarding  of  an  old  property. 
Purposely,  the  report  has  only  touched  the  high  spots  and  a  particular  en- 
deavour has  been  made  to  keep  away  from  detail,  as  volumes  have  been 
written  in  the  past  on  this  subject  and  we  think  it  has  been  found  that  when 
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an  endeavour  is  made  to  go  into  a  subject  in  detail,  the  question  becomes  so 
involved  that  only  very  complete  and  careful  study  of  the  material  makes 
it  of  value  in  practical  application.     Detail  Report  Xo.  2,  is  attached. 

3.  REPORT  OF  X.E.L.A.  COMMITTEE  OX  ACCIDENT  PREVENTION 

We  would  draw  to  your  attention  the  report  of  the  Committee  on  Acci- 
dent Prevention  of  the  National  Electric  Light  Association,  in  the  preparation 
of  which  report,  members  of  your  committee  have  been  of  some  assistance. 
This  report  contains  among  other  things,  detail  information  in  connection 
with  the  apparatus  used  in  the  testing  of  rubber  gloves  and  anyone  who  is 
not  entirely  familiar  with  this  question  would  do  well  to  read  carefully  the 
Report  of  the  N.E.L.A.  Committee  in  this  regard. 

There  will  also  be  found  in  the  report.  Fundamental  Rules  for  Accident 
Prevention,  which  have  been  extremely  carefully  prepared  with  a  view  to 
supplying  a  short  set  of  concise  rules  which  could  be  put  into  effect  in  a  com- 
pany with  very  little  modification.  The  need  for  such  a  set  has  been  felt  for 
sometime  and  hence  its  preparation.  The  question  of  resuscitation  has  been 
gone  into  and  a  number  of  typical  cases  are  presented,  pointing  out  where 
the  method  was  properly  applied  and  where  a  life  might  have  been  saved  if 
oilier  things  had  been  done. 

The  question  of  grounding  is  drawn  to  the  attention  of  tin-  members  and 
a  very  complete  index  to  the  requirements  of  the  National  Electrical  Safety 
Code  on  the  question  has  been  prepared  and  is  presented.  For  engineers  w  bo 
are  studying  the  question  of  grounding,  it  would  be  well  for  them  to  obtain  a 
copy  of  this  index  as  it  would  be  of  very  material  assistance  to  them  in  study- 
ing. Other  matters  dealt  with  in  the  report  are:  The  Lack  of  Illumina- 
tion around  Public  Utility  Plants,  Changing  of  Insulators  on  High  Tension 
bines  while  alive.  Testing  of  High  Tension  Lines,  Buses  etc.,  Placement  of 
Name  Plates,  etc. 

This  report  of  the  National  Electric  Light  Association  Committee  has 
been  prepared  after  a  number  of  Committee  meetings  and  has  been  ver\ 
carefully  gone  into  and  we  would  recommend  the  study  of  it  by  anj'one  having 
to  deal  w  ith  apparatus  or  employees  in  a  public  utility. 

I.      LIN*  KM  EX'S    SAFETY    BELT 

Your  committee  in  co-operation  with  the  X.E.L.A.  Committee  has,  tor 
tin  last  few  years,  been  studying  the  question  of  a  standard  specification  for 
linemen's  belt  and  presents  for  your  discussion  and  with  the  hope  of  your 
approval  and  endorsation,  a  specification  for  a  lineman's  belt.  Samples  of 
this  licit  have  In  in  in  use  by  various  line  gangs  for  something  over  a  year  and 
are  found  to  be  very  satisfactory,  and  although  possibly  meeting  opposition 
in  the  first  case  from  linemen,  yet  after  they  have  used  the  belt  for  sometime 
they  bave  uniformly  endorsed  it.  These  specifications  are  to  be  found  in 
Detail  Report   No.  3. 

:..      REPORT    of    ACCIDENTS 

A  few  months  ago,  the  secretary  of  the  Association  senl  out  to  <  'lass  "A." 
members,  a  letter  asking  that  accidents  be  reported  and  supplying  report 
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forms.  Up  to  -June  1st,  six  member  companies  in  the  province  of  Ontario 
have  sent  in  l-eports  of  accidents  to  employees.  We  would  ask  the  co-opera- 
tion of  the  other  member  companies  to  see  that  these  reports  are  sent  in  so 
that  they  can  be  analysed  and  information  supplied  to  you  as  to  the  type  of 
accidents  which  are  occurring  and  the  remedies  that  would  be  recommended. 
It  is  only  by  mutual  co-operation  that  this  work  can  be  carried  on  success- 
fully. 

6.  HEALTH  PROMOTION  AND  ACCIDENT  PREVENTION 

One  of  the  reasons  for  the  carrying  on  of  work  in  accident  prevention  is 
to  cut  absenteeism  among  employees  to  a  minimum  and  in  that  way  carry  on 
the  activities  of  the  utility  in  an  efficient  manner.  It  would  be  well  for  us, 
we  think,  to  possibly  look  into  the  question  of  the  relative  lost  time  due  to 
sickness  and  due  to  accidents.  There  is  very  little  available  data  to  carry  on 
the  analysis  but  your  committee  has  had  before  it  accurate  data  from  one 
very  large  public  utility.  During  the  year  1918,  employees  of  this  utility 
lost  on  the  average  7.2  days  each  on  account  of  sickness,  during  1919,  they 
lost  6.4  days  each  on  account  of  sickness.  In  one  department  having  to  do 
with  construction  maintenance  and  repair  of  overhead  lines  and  inside 
equipment,  during  1919,  they  lost  2.7  days  each  on  account  of  sickness  and 
but  1.9  days  each  on  account  of  accident.  This  department  due  to  the  fact 
that  their  men  are  for  the  most  part  outside  and  also  due  to  the  fact  that  the 
work  that  they  are  doing  necessitates  good  physique,  they  have  lost  a  com- 
paratively small  number  of  days  on  account  of  sickness,  but  this  department 
is  more  subject  to  the  hazard  of  the  industry  than  any  other  department. 
So  we  find  that  in  the  department  in  which  the  hazard  of  the  industry  is 
greatest,  accidents  caused  a  loss  of  approximately  2  days  per  man  per  year 
and  yet  in  the  whole  industry  there  is  a  loss  due  to  sickness  of  approximately 
6.5  days  per  man  per  year.  We  do  not  wish  to  belittle  the  question  of  the 
prevention  of  accidents,  but  statistics  can  be  shown  that  by  active  co- 
operation in  accident  prevention,  lost  time  in  a  utility  has  been  reduced  in 
two  years  from  two  days  per  man  per  year,  to  .65  days  per  man  per  year.  If 
this  is  possible  in  accident  prevention,  would  it  not  also  be  possible  by  co- 
operation and  by  education,  correct  sanitary  arrangements  and  physical 
examination,  to  very  considerably  lower  the  lost  time  due  to  sickness  and 
also  at  the  same  time  increase  the  efficiency  of  the  employees  while  they  are 
at  their  work. 

We  would  recommend  most  strongly  that  executives  take  this  matter 
into  very  serious  consideration  as  it  is  most  certainly  one  that  will  increase 
the  efficiency  of  the  whole  working  staff. 

7.  DEVELOPMENT  OF  CO-OPERATION 

In  the  present  days  of  unquestionable  unrest,  there  are  many  cures  being 
presented  and  those  interested  in  the  work  are  possibly  very  doubtful  as  to 
the  effectiveness  of  a  number  of  these  so-called  cures.  For  a  number  of  years, 
accident  prevention  has  been  successfully  carried  out  by  committees  of 
employees  and  the  management  discussing  the  problems  and  arriving  at  a 
mutual  agreement  as  to  the  best  way  to  solve  them.    These  committees  have 
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been  BO  universally  successful  that  it  is  possibly  not  without  good  reason  that 
those  who  have  been  actively  working  with  the  committees,  see  in  them  a 
possible  solution  of  at  least  some  of  the  problems  that  are  before  us.  Some 
large  employers,  more  particularly  in  the  manufacturing  part  of  the  industry 
have  put  committees  into  being,  upon  wrhich  the  management  and  the  em- 
ployees are  equally  represented  and  all  questions  pertaining  to  wages,  hours 
of  work  and  working  conditions  are  subjects  for  discussion  by  these  com- 
mittees. As  soon  as  a  policy  is  decided  upon,  the  execution  of  that  policy 
rests  w  ith  the  management,  but  it  can  be  made  a  subject  of  discussion  by  the 
committee  at  any  time.  Very  little  has  been  done  in  the  public  utility  along 
these  lines,  although  there  are  some  very  notable  exceptions  and  one  or  two 
of  these  exist  in  Canada. 

We  would  strongly  recommend  that  the  question  be  thoroughly  studied 
by  future  committees  and  that  they  be  given  authority  for  that  study  by  the 
Association,  and  we  would  further  recommend  to  any  executive  a  careful 
study  and  investigation  of  plans  for  employee  representation  as  a  possible 
means  of  solving  the  difficulties  that  have  arisen  between  employee  and 
managemenl . 

"He  has  achieved  success  who  has  lived  well,  laughed  often  and  loved 
much. 

"Who  has  gained  the  respect  of  intelligent  men  and  the  love  of  little 
children.  Who  has  filled  his  niche  and  accomplished  his  task.  Who  has  left 
the  world  better  than  he  found  it.  whether  by  an  improved  poppy,  a  perfect 
poem  or  a  rescued  soul.  Who  did  not  lack  appreciation  of  earth's  beauties 
nor  fail  to  express  it.  Who  looked  for  the  best  there  was  in  others  and  gave 
the  best  he  had.  Whose  life  was  an  inspiration  and  whose  memory  is  a 
benediction." 

Detail  Report  No.   1 

GUARDING  OF  HYDRAULIC  EQUIPMENT  IN  POWER  PLANTS 
For  Outside    Hydraulic   Work 

1.  Good  lighting  is  very  important,  and  an  auxiliary  means  of  lighting 
should  be  provided  in  ease  of  failure  of  the  electric  system  through  trouble. 

2.  Life  bouys  and  ropes  should  be  placed  so  as  to  afford  a  ready  means  of 
helping  anyone  falling  in  canal  or  intake 

:{.  .Men  working  in  proximity  to  racks  should  always  wear  life  lines, 
whether  for  working  On  the  surface  of  the  water  or  under  the  surface  with 
diving    suits. 

1.  Wide  plat  forms  should  be  provided  at  the  racks  to  give  plenty  of 
room  for  workmen  to  use  their  rakes  when  cleaning  the  racks.  Angles  or 
projections  of  some  sort  should  be  placed  near  the  edge  of  platforms  over 
racks  so  as  to  prevent  slipping. 

.">.  A  supply  of  sand  and  ashes  should  be  handy  at  plants  for  use  under 
foot   ill  slippery   weather. 
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(i.  Hand  lines  should  he  attached  to  tools  so  that  if  one  is  dropped  the 
workman  would  not  grab  for  it  and  possibly  overbalance  himself. 

7.  Steel  grips  or  spurs  to  be  strapped  on  soles  of  shoes  or  rubber  boots 
to  prevent  slipping,  especially  when  the  ice  iS  wet. 

s.     Hand  rails  should  be  provided  where  practicable. 

9.    More  than  one  man  to  be  sent  to  do  the  work. 

For   Inside   Hydraulic  Work 

1.  Good  lighting  and  an  auxiliary  means  of  lighting  should  be  provided 
in  case  of  failure  of  the  electric  system  through  trouble. 

2.  In  cases  where  air  pipes  are  placed  in  gate-houses,  or  in  such  places  as 
to  be  accessible  to  the  men,  when  a  covering  is  placed  over  these  air  pipes  it 
should  be  fastened  to  the  floor  so  that  any  sudden  rush  of  air  would  not  cause 
anyone  to  be  thrown  away  or  hit  by  rack. 

3.  In  power  plants  where  turbines  are  located  low  down  on  floors, 
means  of  exit  should  be  provided  so  that  should  the  place  be  flooded  suddenly 
the  men  may  have  a  chance  of  escape. 

4.  Workmen  engaged  in  repairs  to  the  interior  of  the  penstocks  or  wheel 
casings,  should  be  provided  with  life  lines,  platforms  or  ladders  in  order  to 
insure  them  against  accident  due  to  the  slippery  surface. 

.').  Guard  rails  should  be  provided  at  edges  of  platforms  and  pits  in 
power  houses  to  guard  against  the  possibility  of  falls. 

6.  All  moving  parts  of  machinery,  such  as  gears,  belts,  speed  regulating 
balls,  etc..  should  be  well  protected  by  means  of  screens  or  guards  so  as  to 
prevent  anyone  coming  in  contact  with  same. 

General 

Each  hydraulic  plant  is  an  individual  study  of  its  own,  but  all  general 
rules  for  safety  should  be  strictly  enforced  in  every  plant,  and,  "No  Admit- 
tance" signs  should  be  conspicuously  placed  at  all  entrances  and  all  places  of 
danger. 

Detail  Report  No.  2 

GUARDING    OF    HIGH-TENSION    APPARATUS 

The  arrangements  for  the  guarding  of  high-tension  apparatus  should 
start  with  the  preliminary  design  of  any  high-tension  installation.  Adequate 
-pace  for  operation,  maintenance  and  repair  of  high-tension  apparatus,  is  one 
of  the  first  essentials  in  guarding  this  apparatus.  Along  with  adequate 
working  space  should  go  suHicient  illumination  for  all  necessary  work.  It  is 
not  always  possible  to  start  with  the  design  as  the  necessity  for  the  guarding 
of  apparatus   has   been  given   a  more   prominent    place,   more  particularly 
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in  the  last  five  years.    With  this  thought  in  mind  the  following  points  might 
be  well  taken  into  consideration: 

1.  General 

(1)  Grounds: — There  should  be  a  particularly  good  ground  arranged 
for  at  the  station.  This  ground  should  be  regularly  and  systematically  tested 
to  see  that  it  and  its  connections  are  in  good  condition.  To  this  ground,  all 
the  metal  frame-work  of  the  station  should  be  connected  by  conductors  of 
adequate  capacity  to  take  care  of  any  ground  current  liable  to  pass  over  them. 

(2)  Names  of  Switches: — Each  switch,  whether  disconnecting  or  oil 
should  have  placed  on  it  or  near  it,  its  name,  in  such  a  way  that  it  can  readily 
and  easily  be  read  from  the  position  in  which  the  operator  will  stand  to  operate 
t  In  switch.  Names  should  also  be  placed  on  switch  tanks,  if  the  name  of  the 
switch  near  the  operating  mechanisms,  is  not  clearly  and  distinctly  visible 
from  the  switch  tank. 

(3)  Separation  of  Switches: — Switches  that  are  in  banks,  should 
have  some  distinctive  mark  between  the  switches.  Such  a  mark  might  take 
the  form  of  a  coloured  baffle  board  or  a  strip  of  paint  on  the  bus  structure 
between  the  switches.  Some  companies  jn  placing  the  bafflle  board,  place 
the  number  or  name  of  the  switch  on  the  side  of  the  baffle  board  toward  the 
switch. 

(4)  Distance  Between  Circuits: — Adequate  distance  should  be 
supplied  between  circuits  so  that  any  maintenance  or  repair  work  can  be 
done  on  one  circuit  without  endangering  the  operator  by  the  circuit  adjacent 
to  it.  In  old  installations  where  it  is  found  that  t his  distance  does  not  exist, 
insulating  temporary  baffle  boards  or  guards  should  be  supplied  to  the 
maintenance  and  repair  gang. 

EXITS:  Arrangements  should  be  made  for  two  exits  from  behind 
all  high  tension  switch  structures,  switchboards,  switch  galleries  or  lightning 
arrester  galleries.     One  of  these  may  be  an  emergency  exit. 

2.  Oil  Switchi  s 

(1)  The  metal  cases  and  metal  parts  not  in  electrical  circuit  should  be 
permanently  grounded. 

Oil  switches  in  bus  structures  should  be  supplied  with  doors,  pre- 
ferably made  of  asbestos  board  in  a  light  wooden  frame. 

(3)  The  movable  parts  of  the  operating  mechanism  of  the  oil  switch 
should  receive  attention  and  where  necessary,  guarded.  This  particularly 
refers  lo  fuarding  all  small  toggle  parts. 

I  <)il  switches  should  have  in  the  circuit  on  each  side  of  them,  dis- 
connecting   sw  itches. 

i.'ii     Mean-  should  be  provided,  for  locking  oil  switch  in  the  open  posit  ion. 

:;.     I )i-.  on» ei  riNQ  s«  n,  b i 

I  Provision  should  be  made  for  guarding  the  terminal  of  a  discon- 
necting swiloh  where  it  i-  accessary  to  work  on  the  blade  and  have  the  ter- 
minal alive. 
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(2)  Disconnecting  switches,  the  phases  of  which  are  placed  close  to- 
gether should  be  equipped  with  baffle  boards  between  the  phases. 

Note: — This  may  cost  considerable  money  in  old  installations,  but  the 
protection  against  a  dead  short  circuit  well  warrants  the  expense. 

(3)  Ample  working  space  should  be  provided  for  the  operator  when 
handling  disconnecting  switches.  Particular  note  should  be  made  of  what  is 
immediately  behind  the  operator  when  he  is  opening  or  closing  disconnecting 
switches. 

(4)  Care  should  be  taken  to  clearly  differentiate  between  disconnecting 
switches  and  sectionalizing  switches.  Many  accidents  have  occurred  due  to 
trying  to  combine  the  functions  of  these  two  switches  in  one  switch. 

4.  Meter  Transformers 

(1)  Name  plates  on  meter  transformers,  should  be  arranged  to  be 
easily  readable  from  a  safe  position. 

(2)  Test  links  of  meter  transformers  should  be  arranged  for  on  the  front 
of  the  board. 

(3)  It  would  be  well  to  take  into  consideration  the  advisability  of 
placing  disconnecting  switches  between  current  transformer  and  bus  bar. 

(4)  In  the  case  of  large  current  transformer,  special  protection  should 
be  arranged  for  the  spark  gap. 

5.  Transformers 

(1)  Cases  on  transformers  should  be  permanently  grounded. 

(2)  Thermometers  on  large  transformers  should  be  arranged  so  that 
they  can  be  read  from  the  ground. 

(3)  Disconnecting  switches  should  be  arranged  on  each  side  of  the 
transformer. 

6.  Lightning  Arresters 

(1)  Metal  cases  for  lightning  arresters  should  be  grounded. 

(2)  In  lightning  arresters  of  an  ungrounded  type,  screens  permanently 
grounded  should  be  arranged  around  tanks. 

(3)  Disconnecting  switches  should  be  placed  in  each  lightning  arrester 
circuit. 

(4)  In  installing  the  smaller  type  of  lightning  arrester,  arrangements 
must  be  made  so  that  the  lightning  arresters  are  readily  accessible. 

(5)  In  the  outdoor  type,  the  operators  platform  should  be  guarded  on 
three  sides  and  top  by  screen. 

Note: — This  to  protect  the  operator  from  riving  porcelain  should  an 
insulator  break;  not  an  extremely  unusual  thing. 

7.  Auxiliary  Equipment 

(1)  Switch  Sticks  and  Tongs: — Switch  sticks  and  tongs  should  be 
carefully  chosen  in  the  first  place  and  be  of  good,  insulating  material.  A 
regular  place  should  be  provided  for  keeping  them  and  they  should  not  be 
hung  on  an  outside  wall  nor  closer  than  3  inches  u>  any  wall.  This  Is  to  pro- 
tect against  moisture  depositing  on  the  surface. 
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(2i  Fire-Fighting  Apparatus:— A  clear  distinction  should  be  made 
between  apparatus  t hat  can  he  used  on  live  parts  and  apparatus  that  cannot 
be  used  on  live  parts.  In  other  words,  any  apparatus  using  carbon-dioxide 
as  an  extinguisher  should  be  marked  '"Do  not  use  on  live  apparatus." 

:;  Temporary  Grounding  Apparatus: — Special  arrangements 
shook)  be  made  so  that  temporary  grounding  apparatus  is  supplied  in  each 
station.  In  the  larger  stations  means  should  also  be  supplied  for  testing  this 
grounding  apparatus  to  see  that  it  is  in  good  condition. 

(4)  Rcbber  Mats,  Etc.: — Rubber  mats  and  insulating  wooden  grids 
-hould  be  supplied  where  necessary  around  switchboards.  It  will  be  found 
that  a  rubber  mat  in  front  of  a  long  switchboard  will  particularly  assist  the 
operator  in  fast  operation  in  time  of  emergency. 

(5)  Telephone  Equipment: — Arrangements  should  be  made  for 
suitably  protecting  the  operator  when  using  the  telephone,  particularly 
if  the  telephone  circuit  is  paralleling  the  high-tension  h^nes. 

(6)  Auxiliary  lighting  should  be  supplied  around  all  high-tension  ap- 
paratus. 

(7)  Danger  Skins: — Carefully  chosen  danger  signs,  intelligently  placed 
will  be  of  particular  value  in  preventing  accidents.  These  should  not  be 
promiscuously  used,  but  should  be  placed  where  there  is  a  real  hazard. 

An  endeavour  has  been  made  in  the  foregoing  to  touch  some  of  the  high 
-pots  in  the  guarding  of  high-tension  apparatus  and  possibly  to  direct  a  line 
of  thought  to  the  operating  superintendent  or  engineer  in  charge  of  design 
so  that  he  may  by  follow  ing  out  this  line,  protect  the  apparatus  coming  under 
his  charge  so  that  those  coming  in  contact  with  the  apparatus  will  not  be 
injured. 

Detail  Report  No.  3 

SPECIFICATIONS   FOR   THE   PURCHASE   OF    LINEMEN'S 
LEATHER   BELTS 

General 

The  materials  used  in  the  manufacture  of  these  belts  shall  be  of  the  best 
obtainable  of  the  grades  specified,  and  the  workmanship  shall  be  of  the  best. 
Fig,  14  forms  a  part  of,  and  supplements  these  specifications. 

Definitions 

A  lineman's  belt  shall  consist  of  two  members,  (a)  a  body  belt  and  (b) 
safety  belt. 

'I'll,  body  l»'lt  shall  consist  of  the  following  parts: — (a)  cushion,  I  h, 
Btrap,    <     tool  strap,  (d)  strap-keeper,  (c)  buckle,  if)  "D"  rings,  ig)  rivets. 

The  safety  bell  Bhall  consist  of  the  following  parts: — (a)  strap,  (6) 
reinforcements,    <    snaps,  id)  buckle,  (e)  rivets. 

The  general  arrangements  of  these  parts  shall  be  us  shown  in  the  ac- 
companying draw  ing. 

The  length  of  the  body  belt  shall  Be  taken  as  from  the  extreme  end  of  the 
buckle  to  the  middle  hole  ;it  the  other  end  of  the  belt. 
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I NSPECTION 

At  the  option  of  the  purchaser  an  inspector  shall  be  permitted  to  be 
present  during  the  manufacture  of  the  belts  and  shall  be  given  every  oppor- 
tunity to  assure  himself  that  the  belts  arc  made  in  accordance  with  these 
specifications. 

Acceptance  by  the  inspector  of  any  material  or  method  of  manufacture 
shall  not,  however,  relieve  the  manufacturer  from  the  obligations  of  these 
specifications. ' 

Tests 

All  belts  shall  c ply  with  the  following  tests: — 

Immediately  after  manufacture,  the  completed  belt  shall  successfully 
withstand  a  tension  of  1,000  pounds  gradually  applied  between  body  and 
safety  belt  for  one  minute. 

Rejection 

Belts  made  up  of  inferior  materials,  or  not  made  in  strict  accordance 
with  these  specifications,  or  not  meeting  the  tests  prescribed  in  these  speci- 
fications,  will  be  rejected. 

Materials 

All  leather  used  shall  be  of  the  best  grade  oak  tanned  and  black  finish. 
cut  from  the  back  of  the  hide  only,  with  the  exception  of  that  used  for  tool 
straps,  loops  and  protecting  pads,  which  may  be  cut  from  other  parts  of  the 
hide  providing  the  leather  is  of  good  quality  and  of  the  thickness  required. 
All  out  edges  shall  be  rounded  off. 

The  "D"  rings  shall  be  made  of  malleable  iron  or  drop  forged  steel 
galvanized  or  japanned,  and  of  the  dimensions  shown  in  the  drawing  or  of 
equal  circular  cross-section. 

The  buckle  shall  he  made  of  steel,  galvanized  or  japanned  and  be  of  the 
dimensions  shown  in  the  drawing. 

The  snaps  shall  be  made  of  malleable  iron  or  drop  forged  steel,  with 
the  exception  of  the  guard  of  the  snap-hook,  which  may  be  of  stamped  steel. 
and  all  parts  with  t  lie  except  ion  of  the  rollers,  shall  be  galvanized  or  japanned. 

All  rivets  shall  be  of  copper  of  1-8  inch  diameter  with  copper  washers 
on  each  rivet. 

The  twine  used  for  stitching  shall  be  of  the  best  quality  linen. 

Body  Belt: — The  body  belt  shall  be  not  less  than  two  inches  wide  from 
end  to  end  and  not  less  than  3-16  inch  thick. 

The  cushion  which  is  secured  to  the  inside  and  made  a  part  of  the  body 
belt,  shall  be  3  inches  wide  and  >  [  inch  thick  tapered  to  a  minimum  of  2  inches 
to  take  the  "D"  rings. 

The  tool  straps  shall  be  not  less  than   1   inch  wide  and  3-16  inch  thick. 

The  lengths  for  the  different  size  body  belts  shall  be  as  shown  in  the 
drawings. 

The  holes  in  the  body  bell  shall  be  punched  as  shown  in  the  drawing  and 

shall  be  elliptical,  no!  over  >,  inch  long,  punched  Lengthwise  with  the  belt. 
The  strap-keeper  on  thebodj  bell  shall  be  not  Less  than  1  inch  wide  and 
1-8  inch  thick. 
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The  buckle  on  the  body  belt  shall  have  a  cross-section  diameter  not  less 
than  i4  inch  in  any  part,  with  the  exception  of  the  tongue,  which  shall  be 
■~>-'.',2  inch  diameter. 

Safety  Belt: — The  safety  belt  shall  be  not  less  than  2  inches  wide  and 
ij  inch  thick  and  shall  be  6  feet  in  length,  measured  from  the  shaft  of  the 
outboard  snap  to  the  extreme  end  of  the  buckle. 

The  holes  in  the  safety  belt  shall  be  punched  as  shown  in  the  drawing 
and  shall  be  elliptical,  not  over  5-16  inch  long,  punched  lengthwise  with  the 
bell . 

The  reinforcement  at  the  sua])  hook  shall  be  of  leather  or  Xo.  20  B.  &  S. 
sheet  metal  2  inches  wide,  riveted  as  shown. 

The  buckle  on  the  safety  belt  shall  have  a  cross-section  diameter  not  less 
than  f>-16  inch  thick  in  any  part. 

Assembly 

All  parts  of  the  belts  requiring  stitching  shall  be  double  sewed.  Stitch- 
ing parallel  to  the  edge  shall  be  not  less  than  %  inch  and  not  over  3-8  inch 
from  the  edge  of  the  narrowest  member  caught  by  the  twine. 

Body  Belt: — Before  attaching  the  cushion  to  the  body  belt,  the  eye 
forming  supports  for  the  "D"  hooks  shall  be  made  by  tapering  the  cushion  at 
each  end  forming  a  lap  extending  back  between  the  cushion  at  least  4  inches. 
These  laps  shall  then  be  sewn  down  each  edge. 

The  belt  and  cushion  shall  then  be  sewn  together  along  both  edges, 
resulting  in  double  stitching  at  the  laps. 

The  tool  strap  will  be  riveted  in,  making  the  cushion  belt  and  tool  strap 
triple  riveted  at  each  end,  the  first  rivet  from  each  end  securing  two  thicknesses 
of  cushion  forming  the  lap  for  the  "D"  ring  eye,  one  thickness  of  belt  and  one 
thickness  of  tool  strap. 

The  buckle  eye-lap  shall  extend  back  3  inches  with  a  1  inch  taper  on  the 
outside  of  the  belt  and  shall  be  sewn  along  the  straight  edge  and  around  the 
taper,  the  strap-keeper  being  sewn  in  at  the  same  time. 

Safety  Belt: — One  snap  shall  be  laid  in  the  loop  of  the  belt  while 
assembling. 

The  eyes  forming  the  supports  for  the  other  snap-hook  and  for  the  buckle 
shall  be  made  by  tapering  the  belt  at  each  end  and  forming  a  lap  on  the  inside 
of  the  belt  extending  back  a  sufficient  distance  to  permit  of  stitching  the  lap  to 
the  belt  for  a  distance  of  4  inches.  After  stitching  the  lap,  the  metal  or  leather 
reinforcing  piece  at  the  snap  hook,  shall  be  placed  in  position  and  riveted. 

The  laps  shall  be  triple  riveted.  One  of  these  rivets  shall  pass  through  the 
lap  and  belt  near  the  end  of  the  taper,  as  shown  and  the  other  two  rivets  will 
be  used  to  secure  the  reinforcement  which  will  be  looped  about  the  eye  of 
the  belt,  the  rivets  passing  through  the  lap  and  the  reinforcement  close  to  the 

for  the  buckle  and  snap  hook  as  shown. 

The  President: — Gentlemen,  I  feel  we  are  greatly  indebted  to  Mr. 
Maelachlan  and  his  committee  for  that  very  interesting  report  which  he  has 
presented,  certainly  not  rendered  the  less  delightful  by  that  beautiful  quota- 
tion he  gave  at  the  end. 
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Mil  Maclachlan: — I  move  the  adopt  ion  of  the  report. 

Mr.  Kenton: — 1  second  the  report. 

The  President: — Is  there  anything  you  wish  to  say  in  connection  with 
it?  I  suppose  we  are  all  very  much  in  agreement  with  the  committee's  re- 
commendations and  committee's  remarks  generally. 

I  may  say,  gentlemen,  thai  Mr.  Beaumont  has  now  an  interesting  an- 
nouncement to  make  us  in  reference  to  this  evening's  somewhat  serious 
proceedings. 

Mk.  Beaumont:— At  7  o'clock  there  will  be  a  dinner,  and  tickets  can  be 
had  at  the  door.  During  the  dinner  an  entertainment  will  be  provided  and  1 
expect  it  will  last  probably  till  9  o'clock  or  longer. 

After  dinner  the  members,  accompanied  by  ladies,  will  adjourn  either  to 
the  Green  Room  for  bridge  or,  if  they  wish  to  dance,  to  the  Venetian  Gardens. 
Tickets  for  admission  to  the  Venetian  Gardens  will  be  obtained  from  Mr. 
Elliott  at  the  door,  for  which  there  is  no  charge,  and  members  unaccompanied 
by  ladies  will  adjourn  to  the  Grill  Room  for  the  Monte  Carlo  tonight,  which 
will  commence  practically  20  minute-  after  the  dinner. 

'I'm:  President: — The  next  item  on  the  programme  is  report  from  Mr. 
Xeild  two  reports  from  him — both  of  which  will  now  be  read  by  Mr. 
Vblkmann  in  the  absence  of  Mr.  Xeild.  The  first  will  be  Report  of  Repre- 
sentative on  the  N.E.L.A.  Committee,  "Electrical  Apparatus  Committee 
N.E.L.A." 

The  Secretary: — 1  am  not  going  to  take  very  ranch  of  your  time  by 
reading  these  reports,  as  they  are  a  page  each. 


REPORT  OF 

REPRESENTATIVE  ON  ELECTRICAL  APPARATUS 

COMMITTEE  OF  THE 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION 

Mr.  President  and  Fellow-members: — 

1  herewith  beg  to  report  that  your  representative  attended  executive 
sessions  of  this  committee. 

Many  of  the  findings  are  included  in  the  report  of  the  Canadian  Elec- 
trical Association.  Electrical  Apparatus  Committee,  but  I  would  particularly 
draw  your  attention  to  the  part  relating  to  an  effort  to  obtain  definite  data  on 
oil  circuit  breaker  operation. 

I  also  wish  to  draw  to  the  attention  of  the  members  that  all  the  infor- 
mation and  data  of  the  National  Electric  light  Association  Electrical  Appar- 
atus Committee  is  at  their  disposal,  and  their  representative  can  obtain  for 
them  a  greal  ileal  of  information  if  so  desired. 

In  closing  I  wish  to  express  my  appreciation  of  the  warm  fellowship 
•  Mended  to  me  on  my  visits  to  the  National  Electric  bight  Association. 
COmmil  tee  meetings. 

Respect  fully  submitted, 

.1.    V.    Nelld. 
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Mil.  Volkma.w: — And  I  might  as  well  read  his  report  as  our  represen- 
tative on  the  Transformer  Sub-Committee  of  the  Canadian  Engineering 
Standards  Association. 

REPORT  OF 
REPRESENTATIVE  ON  TRANSFORMER  SUB- 
COMMITTEE CANADIAN  ENGINEERING 
STANDARDS  ASSOCIATION 

Mr.  President  and  Fellow-members: — 

As  your  representative  on  the  Canadian  Engineering  Standards  As- 
sociation Sub-Committee  on  Transformers  I  herewith  beg  to  report  that 
executive  sessions  were  held  of  the  sub-committee  composed  of  operators  and 
manufacturers  and  a  report  adopted  dealing  with  the  standards  of  design  of 
Distribution  Transformers. 

This  report  has  been  forwarded  the  the  Central  Committee  of  ratification 
and  in  due  time  will  be  published.  Every  member  of  the  company  will 
obtain  copies  of  this  report  when  published. 

Your  representative  would  suggest  that  the  members  should  give  some 
thought  to  the  standardization  of  station  transformers,  as  the  question  may 
possibly  come  up  in  the  future. 

Respectfully  submitted, 

J.  F.  Xeild. 

Mr.  Volkma.w: — I  move  the  adoption  of  both  these  reports. 

Mr.  M.  C.  Gilman: — I  second  it. 

The  President: — These  reports  are  before  you  and  if  there  is  any  dis- 
cussion upon  them  I  would  like  to  hear  it.  If  there  is  no  discussion,  I  will 
put  it  to  the  meeting  that  these  reports  be  adopted.     (Carried.) 

In  the  absence  of  Mr.  Ackerman,  Mr.  Volkmann  will  read  the  report  of 
Mr.  Ackerman  on  "Inductive  Interference"  Committee,  X.E.L.A. 

The  Secretary: — I  had  hoped  that  we  would  have  Mr.  Ackerman  with 
us  today  himself,  but  he  sent  me  a  letter  this  morning  that  he  would  be  out  of 
town. 

REPORT  OF 

REPRESENTATIVE  ON  INDUCTIVE  INTERFERENCE 

COMMITTEE  OF  N.E.L.A. 

June  14.  1920. 

The  President, 

Canadian  Electrical  Association, 
Montreal,  Que. 
Dear  Sir:— 

As  representative  of  the  Canad;an  Electrical  Association  on  the  Induc- 
tive Interference  Committee  of  the  X.E.L.A.,  I  wish  to  report  herewith  to 
tin  Association  regarding  the  activities  of  the  committee  for  the  past  year. 

I  enclose  herewith  printed  report  of  the  committee  as  presented  to  the 
Convention  <>t  tin-  N.E.L.A.,  at  Pasadena,  which  gives  a  detailed  summary  of 
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the  work  done  for  the  past  year.     There  is  little  to  be  added  to  this  report. 

The  writer  was  unable  to  attend  any  of  the  three  committee  meetings, 
but  has  been  in  constant  touch  with  the  committee  and  has  given  such 
assistance  and  information  as  affected  the  territory  of  our  Association. 

The  Inductive  Interference  Committee  was  formed  last  year  as  Sub- 
committee of  the  Technical  and  Hydro-Electric  section  of  the  X.E.L.A., 
particularly  in  view  of  serious  Legal  controversies  that  had  arisen  in  different 
parts  of  the  country  between  telephone  and  power  interests,  in  which  it  was 
felt  that  the  power  interests  were  not  sufficiently  familiar  with  the  problem 
involved  to  protect  their  interests.  The  committee  endeavours  to  collect  such 
i  clinical  and  Legal  data  in  order  to  be  of  assistance  ot  member  companies  in 
need  of  advice.  It  also  tries  to  pave  the  way  for  mutual  co-operation  between 
the  two  interested  parties. 

Fortunately,  no  such  legal  controversies  seem  to  be  known  within  our 
territory,  as  apparently  the  proper  spirit  of  friendly  co-operation  between  the 
power  and  telephone  and  telegraph  interests  seems  to  exist. 

The  technical  problem  of  inductive  interference,  however,  seems  to  be 
present  in  our  territory  as  elsewhere,  and  the  benefit  to  be  derived  from  the 
committee  work  should,  therefore,  also  prove  useful  to  our  Association. 

I  wish  to  take  advantage  of  this  opportunity  to  appeal  to  the  member 
companies  which  have  not  yet  returned  the  questionnaire  to  do  so  at  the 
earliest  moment  possible,  whether  they  have,  or  have  not  anything  to  report. 
We  would  also  be  thankful  if  the  member  companies  would  assist  the  work  of 
the  representative  by  answering  promptly  any  communications  they  may 
receive  from  time  to  time. 

Yours  very  truly, 

P.   ACKKKMA  \. 

Thk  Secretary: — I  move  the  adoption  of  the  report. 

Mr.  McDunnotjgh: — I  second  the  adoption. 

The  President:  Now,  gentlemen,  perhaps  there  are  some  of  you  wish 
to  discuss  this  paper  on  "Inductive  Interference,"  if  not,  I  will  put  it  to  the 
meeting.     Those  in  favor  of  the  adoption  of  the  report?     [Carried.) 

The  next  it.ni.  Mr.  Kenyon  will  favour  us  with  the  Report  of  the 
N.E.L.A.  dealing  with  underground  systems. 


Standard  Underground  Cable  Company 

Of  Canada,  Limited 

Manufacturers  of 
Bare  and  Insulated  Electric  Wires  and  Cables  of  all  kinds 
and  sizes  and  for  all  classes  of  service,  also  Cable   Ter- 
minals, Cable  Junction  Boxes  and  other  Cable  Accessories. 

General  Offices  and  Works:    Hamilton,    Ont. 

Branches 

Montreal,  Toronto,  Hamilton,  Seattle,  Winipeg 
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REPORT  OF  THE  UNDERGROUND  SYSTEMS 
REPRESENTATIVE  ON  N.E.L.A.  COMMITTEE 

This  report  endeavours  to  point  out  only  what  the  writer  thinks  to  be 
the  more  important  items  brought  under  discussion  and  the  conclusions 
arrived  at. 

During  the  past  year,  three  meetings  were  held  as  follows: — 

October  1st,  1919,  Cleveland;  December  17th,  1919,  Chicago;  February 
16th  to  ISth,  1920,  New  York. 

The  question  of  3  conductor  vs.  single  conductor  cable  was  gone  into 
and  the  conclusion  reached  that  for  voltages  up  to  25.000  volts,  3  conductor 
cable  was  more  economical.  For  voltages  higher  than  25,000  volts  and  for 
capacities  larger  than  10.000  K.V.A.,  each  problem  should  be  worked  out 
separately,  when  the  use  of  single  conductor  cable  would  probably  be  found 
more  economical. 

The  question  of  safe  operating  temperature  of  cables  was  discussed  and 
very  little  reliable  information  was  disclosed,  and  it  is  recommended  that 
investigation  he  put  in  hand  with  a  view  of  determining  the  safe  limit  of 
heating  of  paper  cables,  and  that  a  fund  should  be  created  to  bear  the  ex- 
pense of  special  research  work  in  this  connection.  In  this  connection,  it  is 
pointed  out  that  the  dielectric  loss  of  the  paper  insulation  using  vegetable 
compound  or  combined  mineral  and  vegetable  compound  is  higher  than 
when  a  mineral  base  compound  is  used.  This  question  is  further  compli- 
cated by  the  fact  that  deilectric  loss  depends  not  only  on  the  materials  used 
hut  on  the  amount  of  drying  out  which  the  insulated  cable  receives  before  the 
lead  sheathing  is  installed.  There  is  also  the  difficulty  of  standardizing  the 
method  of  measuring  dielectric  losses  and  making  commercial  tests  to  de- 
ter mine  these  losses  at  a  moderate  cost.  In  a  general  way  it  may  be  said 
that  the  safe  operating  temperature  will  be: — 

"A" — The  temperature  at  which  the  insulation  next  to  the  conductor 
will  rapidly  deteriorate. 

"B" — The  critical  temperature  at  which  the  dielectric  losses  together 
with  the  copper  losses  have  an  accumulating  effect. 

The  material  for  ducts  and  method  of  installing  them  was  d'scussed  and 
it  was  the  consensus  of  opinion  that  reliance  should  not  be  piaced  on  the 
material  of  which  the  duct  was  composed  for  preventing  the  arc  from  the 
burnt  out  cable  damaging  a  cable  in  an  adjacent  duct  and  that  a  spacing  of 
1-inch  concrete  should  be  placed  between  the  conduit.  Failures  of  this 
kind  reported  show  that  in  nearly  every  case,  tile  conduit  was  used  without 
the  concrete  spacing,  and  that  no  failures  were  recorded  where  fibre  conduit 
was  used  with  concrete  in  between  the  duds.  It  was  recommended  that 
duets  when  entering  a  manhole  should  fan  out  vertically  ;md  horizontally  BO 
M  to  give  larger  spacing  between  the  cables  to  allow  for  protecting  them 
against  arcing  of  adjacent  cables.  The  material  to  he  used  for  duets  was 
Peeommended  in  the  following  order: — 
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1.  Concrete  ducts. 

2.  Fibre  duets. 

3.  Single  duet  vitrified  tile. 

4.  Multiple  duct  vitrified  tile. 

5.  Iron  pipe. 

It  was  recommended  i  hat  t he  lead  sheathing  of  all  cables  be  well  bonded 
in  each  manhole  and  that  all  ducts  be  sealed  to  prevent  escape  of  gases  and 
consequent  danger  of  explosion  and  burning  of  same. 

The  question  of  fire-proof  protection  of  cables  in  manholes  was  taken  up 
and  it  was  stated  that  a  concrete  covering  well  laid  forms  the  best  arc 
resisting  material,  and  should  be  at  least  }/%  inch  thick.  The  writer,  however, 
would  like  to  point  out  that  there  is  difficulty  experienced  in  properly  placing 
the  concrete  protection  over  cables  in  manholes  due  to  experienced  labor 
being  required  and  great  care  exercised  in  putting  on  the  concrete.  The 
writer  has  always  used  asbestos  webbing  coated  with  water-glass  and  has 
found  same  very  satisfactory.  This  webbing  is  very  easily  removed  for 
inspection  purposes  and  for  change  in  method  of  racking  cables  in  manholes, 
bonding,  etc. 

The  method  of  locating  faults  in  cables  was  taken  up  and  it  was  found 
that  the  method  used  by  different  companies  varied,  not  only  by  the  compan- 
ies themselves  but  on  account  of  operating  voltages,  connected  generator 
capacity,  current  limiting  devices,  relay  and  time-setting  schemes.  It  was 
found  that  there  were  two  principal  methods  used,  one  the  so-called  loop  test 
and  the  other  the  inductive  method.  In  making  tests  it  has  been  found  neces- 
sary to  have  a  low  resistance  fault  arid  if  such  does  not  exist,  it  is  necessary 
to  have  a  path  across  the  fault  of  low  resistance  by  breaking  down  with  high 
voltage  if  necessary.  The  most  common  types  of  instruments  used  for  loop 
tests  are:  Leeds  &  Northrup,  Fisher  Test  Set  and  Westinghouse  Cable 
Localizer. 

In  using  the  inductive  method,  a  signal  current  is  impressed  upon  the 
faulty  conductor,  and  an  exploring  coil  is  used  in  the  different  manholes  with 
a  view  of  determining  between  which  manholes  the  fault  exists.  Among  the 
inductive  types  of  fault  locators  are:  The  Lundin  Fault  Locator  and 
Matthews  Telefault. 

Attention  was  drawn  to  the  use  of  a  megger  in  making  preliminary  tests, 
which  in  many  oases  will  show  the  type  of  fault,  and  in  some  cases  where 
conductors  are  burnt  in  two  and  branch  cables  are  used,  the  locality  of  the 
burn  out  will  lie  localized  within  certain  limits.  The  writer  wishes  to  point  out 
thai  with  any  fault  finding  apparatus,  a  man  of  suitable  experience  in  testing 
and  reducing  test  results  to  show  actual  conditions  as  an  operator  is  neces- 
sary.  It  is  also  to  be  noted  that  tlie  old  method  of  opening  manholes  and 
oloking  and  smelling  for  signs  of  burn-out  is  still  responsible  for  the  locating  of 
a  majority  of  faults.  This  is,  of  course,  particularly  true  when  the  majority  of 
'•aide  faults  experienced  are  in  the  joints  or  at  or  near  the  edge  of  the  ducts. 
With  all  fault  locating  apparatus,  it  is  sometimes  necessary  to  use  a  fault 
resistance  reducer  usually  consisting  of  a  motor  generator  set  with  trans- 
former having  various  taps  so  thai   the  voltage  impressed  on  cable  can  lie 
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varied  up  to  perhaps  higher  than  the  ordinary  operating  voltage.  This 
apparatus  can,  of  course,  be  used  for  testing  cable  newly  installed  under 
guarantee  and  for  building  up  voltage  on  repaired  cable  to  prevent  the  possi- 
bility of  a  short-circuit,  when  any  doubt  at  all  as  to  insulating  qualities  of 
cable  may  exist,  and  a  most  desired  quality  for  fault  reducing  apparatus  is 
a  device  for  limiting  the  current  should  the  resistance  of  the  fault  suddenly 
drop. 

A  record  of  high  tension  failures  has  been  complied  and  although  this 
record  has  not  been  kept  a  sufficient  length  of  time  to  be  of  great  value,  it  is 
hoped  that  by  continuing  same  from  year  to  year,  very  valuable  data  will 
be  obtained. 

A  specification  for  P.I.L.C.  cables  was  prepared  in  conjunction  with  the 
Transmission  and  Distribution  Committee  of  the  A.I.E.E.  in  conference  with 
nine  cable  manufacturers.  The  writer  begs  to  recommend  that  these  speci- 
fications be  printed  and  sent  to  the  various  cable  manufacturers  in  Canada 
with  a  view  of  having  them  changed  or  adopted  as  a  standard. 

Respectfully  submitted, 

L.  A.  Kenyon. 

Mr.  Kenyon: — I  move  the  adoption  of  the  report. 

Mr.  Pratt: — I  second  its  adoption. 

The  President: — Is  there  any  discussion  upon  this  quite  interesting 
paper?  Well,  gentlemen,  if  there  is  no  one  who  wishes  to  discuss  it  I  will 
put  the  motion  before  the  meeting.  Is  it  your  pleasure  that  the  motion  be 
adopted'.'     (Carried.) 

So  far  as  I  am  aware  that  finishes  the  business  for  the  afternoon.  You 
have  already  heard  the  announcement  of  the  matters  going  forward  this  eve- 
ning, which  begin  at  7  p.m. 

The  programme  tomorrow  will  largely  consist, — and  we  are  very  happy  in 
thinking  it  will  be  so, — of  addresses  from  our  good  friend,  Mr.  Lincoln,  and 
fromMr.  Martin  J.  Insull,  who  we  expect  will  arrive  very  shortly.  I  hope  to- 
morrow we  shall  be  here  in  even  greater  numbers  than  today. 

Meeting  adjourns  at  5  p.m. 

MORNING    SESSION 

June  17th,  1920. 
The  President: — Yesterday  we  had  the  pleasure  of  welcoming  Mr. 
Lincoln  and  he  was  kind  enough  to  contribute  very  materially  to  our  dis- 
cussion. This  morning  we  are  going  to  have  the  pleasure  of  listening  to  him. 
I  might  also  say  that  we  have  here  and  had  the  honour  and  pleasure  of  wel- 
coming him  last  night,  Mr.  Martin  J.  Insull,  the  President  of  the  National 
Electric  Light  Association.  I  am  not  alluding  to  him  more  prominently  just 
now,  because  in  a  sense  he  is  incog,  this  morning,  having  business  to  do  which 
may  make  it  necessary  for  him  to  be  elsewhere  and  it  may  be  more  convenient 
at  present  to  treat  his  presence  in  an  informal  way  and  this  afternoon  to 
welcome  him  officiallv. 


ONE  OF  OUR  ELEVEN  FACTORIES 


C-G-E 

Watthour  Meters 

(AINSTAKING  attention  to  getting  the  details 
right  is  behind  the  successful  performance  of 
C.G.E.  Watthour  Meters. 

At  Peterboro,  Ont.,  we  maintain  a  corps  of  meter 
experts  who  are  continually  on  the  watch  for 
the  slightest  sign  of  imperfection.  All  that  years 
of  meter  manufacturing  can  supply  to  assure 
Accuracy,  Reliability  and  Durability  is  incorporated  in 
the  C.G.E.  Single-phase  Watthour  Meter,  Type  1-14. 

The  sum  total  is,  a  meter  in  which  we  have  explicit 
confidence  in  its  ability  to  uphold  the  name  of 
C.G.E.  Electrical  Goods. 

'  Dc  It  Electrically  " 
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1  have  greal  pleasure  in  calling  on  Mr.  Lincoln  to  give  us  his  paper  on 
"Metering  the  Customer's  Load". 

1  must  apologize  to  you  and  the  speaker  bul  I  have  been- waiting  for  Mr. 
Dunlop,  our  Vice-President,  to  arrive.     In  a  matter  of  this  kind,  involving  a 

lot  of  technical  interest,  it  seems  to  me  proper  that  some  one  better  versed 
than  I  should  occupy  the  Chair.  1  will,  therefore,  call  on  Mr.  Dunlop — at 
the  same  time  remarking  to  you  all  that  it  is  hoped  by  the  speaker,  as  well  as 
by  ourselves,  that  after  this  paper  we  shall  have  discussion  on  the  points  by 
all  w  ho  are  interested  in  the  matter.  I  will  ask  Mr.  Dunlop  to  kindly  take  the 
( 'hair. 

Mr.  E.  A.  Dunlop,  First  Vice-President,  takes  the  Chair. 

The  Chairman: — Just  one  moment,  I  would  like  to  correct  an  impression 
which  perhaps  Mr.  drier  left  with  you,  that  I  "am  technically  equipped  or 
trained.    However,  I  shall  be  very  glad  to  do  what  I  can  to  preserve  order. 


METERING  THE  CONSUMER'S  LOAD 

By  Paul  M.  Lincoln'  (Lincoln  Electric  Co.,  Cleveland,  Ohio) 

li  is  a  trite  saying  that  the  luxuries  of  yesterday  become  the  necessities 
of  to-day.  This  saying  is  true  of  nothing  more  thoroughly  than  of  electric 
service.  The  first  commercial  use  for  electricity  was  for  arc  lighting  and  the 
first  commercial  arc  lamp  was  put  into  operation  less  than  45  years  ago;  the 
incandescent  lamp  is  scarcely  40  years  old.  While  electric  power  service  was 
used  to  a  limited  extent  during  the  late  eighties  and  early  nineties  of  last 
century,  such  service  in  the  modern  sense  may  truly  be  said  to  have  begun  with 
the  inception  of  the  Niagara  Falls  Power  Company  which  began  commercial 
operation  during  the  Summer  of  1895,  or  less  than  25  years  ago.  Within  my 
own  lifetune,  therefore — in  fact,  within  a  space  of  time  but  little  longer  than 
my  professional  career — electric  service  has  become  transmuted  from  a  lux- 
ury into  a  necessity.  Power  is  as  essential  to  modern  industry  as  is  the  blood 
to  a  man,  and  the  electrcal  method  of  generating,  transmitting  and  distri- 
buting such  power  has  so  many  advantages  over  other  methods  that  it  is  fast 
superseding  all  other  methods;  in  tact,  industry  has  come  to  be  so  dependent 
on  electric  power  that  it  would  become  well  nigh  helpless  without  it. 

Further,  the  business  of  furnishing  power  to  our  modern  industries  has 
come  to  lie  recognized  as  one  distinct  and  apart  from  the  industry  itself. 
Power  can  he  more  cheaply  and  efficiently  generated,  transmitted  and  dis- 
tributed in  large  quantities  than  in  small.  Hence,  few  modern  industries  can 
afford  to  manufacture  their  ow  n  power  w  hen  central  station  power  is  available. 
As  a  result,  the  tendency  in  the  past  has  been  and  undoubtedly  will  continue 
lo  he  toward  the  elimination  of  the  isolated  plant  and  the  extension  of  central 
station  service.  In  my  own  mind  there  is  no  doubt  hut  t  hat  this  is  Logical  and 
is  justified  by  the  fundamental  consideration  noted  above,  viz. ;  that  power 
••an  he  generated,  transmitted  and  distributed  more  economically  in  large 
volume  than  in  small. 


Do  You  Measure  the 
Width  of  Your  Goods 
and  Guess  at  the  Length? 


The  cost  of  the  service  you  give  to  customers  is  made  up  of  two  items 
FIRST— OPERATING   EXPENSE. 

This  depends  to  a  great  extent  on  the  amount  of  current  consumed  by 
the  customer,  and  you  measure   this  carefully  with  an  accurate  instrument. 

SECOND— FIXED  CHARGES. 

This  is  by  far  the  largest  item  of  cost  and  it  remains  the  same 
whether  you  happen  to  sell  a  thousand  Kilowatt  hours,  or  a  millon,  a  month. 
It  depends  on  the  customer's  maximum  demand  and  this  you  guess  at, 
though  it  is  more  important  than  the  power  used. 

Isn't  that  like  measuring  the  width  of  your  goods  and  guessing  at  the 
length? 

The  Lincoln  Demand  Meter  tells  you  the  maximum  demand  of  any 
consumer  every  time  his  meter  is  read.  It  gives  you  a  fair  basis  for  billing 
his  service.  It  makes  him  pay  his  just  share 
of  your  fixed  expense. 

In  other  words,  you  are  absolutely  certain 
to  get  a  profit  from  every  customer  instead  of 
making  some  power-users  pay  for  what 
others  use. 

The  Lincoln  Meter  will  be  appreciated  by 
power  consumers.  It  will  satisfy  them  and 
pay  you  because  it  is  the  one  right  way  to 
measure  service. 


Lincoln  Meter  Co.,  Limited 

243   College    Street,    Toronto,    Canada. 
Cable,  "Meters''  Toronto       Phone,  College  1374 
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The  specialization  of  the  business  of  generating,  transmitting  and  distrib- 
uting electrie  service  brings  with  it,  of  course,  the  problem  of  rates  for  the 
sale  of  such  service  and  this  in  turn  entails  the  problem  that  1  have  made  the 
subject  of  this  paper,  "Metering  the  Consumer's  Load."  It  might  be  well 
first  to  review  brie  fly  the  question  of  rates  for  electric  service  from  an  historical 
viewpoint. 

The  first  commercial  use  of  electrie  service  was  for  arc  lamps  and  these 
have  almost  invariably  been  restricted  to  street  illumination.  From  the  be- 
ginning, when  arc  lighting  service  has  been  rendered,  it  has  been  customary  to 
base  the  rate  upon  the  lamp-year  as  a  unit.  This  basis  has  proved  entirelv 
satisfactory  for  this  specific  kind  of  service;  incidentally  also,  the  rate  usually 
includes  the  upkeep  of  the  lamps  and  other  equipment  necessary  to  render  the 
service.  In  this  case,  it  is  not  electric  service  that  is  bought  and  sold  so  much 
as  it  is  a  certain  unit  of  light  and  usually  for  a  certain  specific  duty.  When 
bought  and  sold  on  a  basis  of  light,  rates  for  the  electric  service  used  in  arc 
lighting  becomes  a  relatively  simple  matter,  and  if  all  electric  service  were 
restricted  to  arc  lighting,  there  would  be  no  "rate  problem."  With  the  in- 
troduction of  the  incandescent  lamp  during  the  early  eighties  of  last  century 
the  problem  of  rates  for  electric  service  became  somewhat  more  complex. 
At  first,  the  methods  of  selling  service  for  incandescent  lamps  were  the  same 
as  for  arc  lamps,  that  is  the  so  called  "flat  rate"  or  a  certain  fixed  amount  for 
each  lamp  per  month.  Soon,  however,  it  was  recognized  that  it  was  illogical 
not  to  consider  the  length  of  time  during  which  the  lamps  were  burned  and 
the  first  electric  meters  were  introduced. 

The  first  meters  used  were  on  direct-current  circuits  and  depended  on  the 
amount  of  metal  deposited  by  the  electrolytic  action  of  the  load  current;  these 
were,  therefore,  ampere-hour  meters  and  the  design  and  construction  of  the 
first  of  these  were  due  to  Thomas  A  Edison.  This  type  of  meter  was  ob- 
jectionable from  a  number  of  standpoints  and  did  not  last  long  after  Elihu 
Thomson  brought  out  the  watt-hour  meter  that  bears  his  name.  With  the 
advent  of  the  alternating-current,  Schallenberger  accomplished  for  that 
system  what  Thomson  had  already  done  for  the  direct-current  system  and 
service  from  both  systems  was  sold  thereafter  on  a  watt-hour  basis.  The  use 
of  the  watt-hour  or  kilowatt-hour  basis  for  selling  electric  service  was  a  vast 
improvement  over  the  flat  rate  method  that  had  been  used  previously  and  if 
electric  service  had  always  been  restricted  to  lighting  there  would  be  no 
particular  need  for  any  measurements  other  than  the  kilowatt-hours.  Early 
in  the  nineties  of  last  century,  however,  the  use  of  electric  service  for  purposes 
other  than  lighting  began  to  be  recognized  as  increasingly  important;  electric 
service  for  power,  electrolytic  reduction  and  furnace  work  began  to  over- 
shadow the  electric  light.  At  this  period,  began  the  era  of  the  motor-driven 
factory,  the  electrolytic  reduction  of  aluminum,  the  electrolytic  purification  of 
copper  and  the  manufacture  of  carborundum  and  calcium  carbide  in  the 
electric  furnace.  The  use  of  electricity  began  to  become  more  general  than 
before;  it  was  no  longer  simply  a  source  of  light  as  it  was  at  the  beginning,  but 
a  general  service  available  for  almost  any  purpose  at  any  time.  Then  it  began 
to  be  recognized  that  measurement  of  kilowatt-hours  alone  was  not  enough 
to  give  a  logical  basis  for  the  fixing  of  rates  for  electric  service.    It  began  to  be 
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recognized  thai  Load  factor  as  well  as  kilowatt-hours  of  consumption  must  be 
taken  into  account  in  arriving  at  an  adequate  rate  for  such  service. 

Fixing  a  rate  for  electric  service  thai  is  based  on  simply  the  kilowatt- 
hours  of  consumption  is  closely  analogous  to  the  problem  of  fixing  the  rental 

of  a  house  or  an  office  based  on  simply  the  "man-hours  of  occupancy. "if  we 
may  be  allowed  to  coin  such  an  expression.  A  perfectly  just  and  Logical  basis 
for  the  amount  of  rent  to  be  paid  can  he  arrived  at  if  we  know  the  "man- 
hours  of  occupancy/'  provided  we  also  have  reasonably  accurate  information 
concerning  the  habits  of  the  occupants.  So  also,  a  perfectly  just  and  logical 
liasis  for  the  rates  for  electric  service  can  be  arrived  at  from  the  kilowatt 
hours  of  consumption  alone,  provided  we  know  the  load  factor  (habits)  of  the 
load  taken.  However,  if  the  occupants  of  our  house  or  office  begin  to  spend  a 
larger  pari  of  each  day  indoors,  it  is  evident  that  our  former  basis  of  rental 
becomes  illogical.  So  also  with  the  user  of  electric  service;  if  he  should  begin 
to  use  his  service  for  more  hours  per  day,  the  rate  that  was  established  for- 
merly would  no  longer  remain  logical.  In  other  words,  load  factor  must  be 
taken  into  account  if  we  would  have  a  just  and  logical  rate. 

More  than  thirty  years  ago,  or,  to  be  more  specific,  in  the  year  L883, 
Dr.  John  llopkinson  of  England  first  suggested  the  use  of  "maximum  de- 
mand" as  an  item  of  first  importance  in  the  schedules  of  rates  for  such  service. 
In  his  presidential  address  before  the  Junior  Engineering  Society  (British 
on  November  4.  L892,  on  the  "Cost  of  Electric  Supply."  he  elaborated  his 
ideas  on  this  subject.  So  clearly  did  he  show  therein  that  the  maximum 
demand,  in  addition  to  the  number  of  "units"  (kilowatt-hours)  used  is  abso- 
lutely essential  in  arriving  at  the  cost  of  supplying  electric  energy,  that  ever 
since,  any  method  of  fixing  rates  that  involved  the  use  of  maximum  demand 
has  been  known  in  general  as  the  "llopkinson  method." 

Since  Hopkinson's  first  suggestion,  there  has  been  much  discussion  on 
this  question  of  rates.  Papers  almost  without  number  have  been  written  on 
this  subject  of  rates  and  every  phase  of  the  matter  has  received  critical 
attention.  For  the  past  ten  years  the  National  Electric  Light  Association 
if.  S.  |  has  issued  a  w  eekly  bulletin  entitled  "Kale  Research, "  and  devoted  to 
nothing  else  but  a  discussion  of  rates  and  closely  allied  subjects.  Without 
exception,  all  authorities  have  recognized  the  correctness  of  Hopkinson's 
main  contention,  viz.,  that  any  logical  rate  for  electric  service  must,  in  some 
manner,  recogni/.e  maximum  demand  as  well  as  the  total  kilowatt-hours  of 
energy  used,  thereby  taking  load  factor  into  account. 

When  we  conic  to  consider  the  question  of  how  this  maximum  demand  of 
a  customer  for  rate-making  purposes  shall  he  obtained,  we  are  at  once  faced 
with  the  fact  I  hat  in  general  if  is  not  obtained.  When  I  say  it  is  not  obtained. 
I  mean  it  in  a  relative  sense.  The  electrical  industries  of  Canada  and  the 
United  Stale-  now  absorb  watt-hour  meters  at  the  rate  of  well  over  one 
million  per  year.  The  use  of  ihe  maximum  demand  indicators  of  all  types 
and  descriptions  probably  dee-  not  exceed  more  than  a  fraction  of  one  per 
Cant,  of  this  number  and  therefore  in  only  this  small  fraction  of  the  cus- 
tomers for  eleel  ric  energy  is  any  direct  at  tempt  made  to  apply  the  llopkinson 
method  of  charge.  The  watt-hour  meter  has  admittedly  reached  a  stage  of 
development    thai    leaves   but    Little    to   he   desired.      The   modern    watt-hour 
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meter  is  accurate,  cheap  and  relatively  easy  to  maintain.    However,  it  gives 
only  one  of  t  be  items  of  information  thai  enters  into  a  logical  system  of  rates 

and  makes  no  attempt  to  furnish  any  other. 

"Hopkinson  method"  is  a  generic  and  not  a  specific  term.  There  are 
many  varieties  of  "Hopkinson  methods."  The  inherent  complexity  of  the 
rate  question  together  with  the  long  absence  of  any  adequate  method  of 
measuring  maximum  demand  has  led  in  many  cases  to  the  practice  of  inferring 
the  maximum  demand  instead  of  measuring  it.  In  some  cases  for  instance,  it 
is  the  practice  to  base  the  maximum  demand  on  the  summation  of  all  the 
name  plate  ratings  of  the  motors  connected.  There  are  many  objections  to 
this  practice.  In  the  first  place,  it  tends  toward  the  installation  of  motors  too 
small  for  their  work  with  consequent  motor  trouble.  Next,  it  makes  for  the 
misbranding  of  motors  in  placing  name  plates  on  them  smaller  than  their 
actual  capacity.  Motor  manufacturers  are  often  asked  to  alter  name  plates 
for  the  purpose  of  its  influence  on  the  prospective  customer's  power  bill. 
Next,  it  discourages  individual  drive  for  motor-driven  appliances.  Individual 
drive  is  coming  to  be  recognized  as  best  practice,  and  it  is  unfurtunate.  to  say 
that  we  should  have  another  influence  running  counter. 

Next,  it  is  coming  to  be  the  practice  of  guaranteeing  no  overloads  on 
motors  and  here  again  this  practice  runs  counter  to  that  of  basing  maximum 
demand  on  name  plate  rating.  Again,  the  practice  recognizes  motors  only 
and  in  this  day  of  growing  popularity  of  electric  furnaces,  heating  devices  and 
the  many  methods  of  using  electric  service,  a  method  of  inferring  a  maximum 
demand  thart  rests  on  the  name  plate  rating  of  the  motors  is  deficient.  Then 
finally,  it  is  not  a  users  potentiality  to  use  power  that  should  fix  his  maximum 
demand,  but  his  actual  use.         maximum  demand  should  be  measured, 

NOT    INFERRED. 

The  first  device  that  sought  to  fill  the  need  first  pointed  out  by  Hopkinson 
was  the  so-called  Wright  Demand  meter.  This  device  was  patented  by 
Arthur  Wright  of  England  in  1893  and  first  appeared  on  the  market  about 
1896  or  1897.  This  was  an  ampere  demand  meter  and  not  a  watt-meter; 
it,  therefore,  suffered  the  fatal  defect  that  it  recognized  amperes  of  demand 
instead  of  watts  and  therefore  penalizes  the  user  of  power  whenever  the  volt- 
age is  low.  The  user  is  not  responsible  for  low  voltage  and  therefore  the 
system  of  rates  based  on  amperes  of  demand  instead  of  watts  inflicts  a  penalty 
for  a  condition  for  which  the  user  is  not  responsible — a  position  that  is  quite 
untenable  for  a  supplier  of  power.  In  addition,  the  Wright  meter  as  designed 
and  used  had  no  method  of  compensating  for  the  heat  that  flowed  in  to  or  out 
of  the  active  air  chamber  due  to  heat  conduction  in  the  lead  wires.  Judging 
from  the  results  of  tests,  this  defect  alone  is  apparently  sufficient  to  condemn 
the  device  independent  of  the  consideration  that  it  is  an  ammeter  instead  of 
a    watt-meter. 

There  are  three  recognized  types  of  demand  watt-meters  in  use  to-day. 
They  are: 

1st—  The  Thermal  Storage  Type. 

2nd— The  Mechanically  Lagged  Type. 

3rd — The  Merz  or  Bloek  Interval  Type. 

The  characteristics  of  these  types  will  he  described  in  the  order  named. 
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l-i     The  Thermal  Type. 

The  theory  and  characteristics  of  this  type  are  fully  given  in  two  papers 
by  the  author  in  the  A..I.E.E.  proceeding  of  October  8,  1915  and  February  15, 
L918.    Some  of  the  material  from  these  two  papers  is  quoted  in  this  paper. 

The  operation  of  the  thermal  watt-meter  is  shown  diagrammatic-ally  in 
Figure  15,  in  which  A  is  a  single-phase  circuit  feeding  a  load  B.  A  small  trans- 
former ('  is  incorporated  within  the  meter  with  its  primary  across  the  circuit 
A.  In  series  with  the  secondary  of  this  transformer  are  two  equal  resistances 
R,  and  R  ,.  A  current  is  of  course  set  up  in  these  resistances  that  is  propor- 
tional  to  the  voltage  of  the  circuit  A.  The  load  current  is  also  caused  to 
circulate  through  these  same  resistances  as  shown  in  Figure  15,  being  taken 
into  the  middle  of  the  secondary  or  the  small  transformer  and  out  at  the 
connection  between  resistances  R,  and  R.,.  These  two  currents — one  the 
secondary  current,  due  to  the  presence  of  the  voltage  and  the  other  due  to  the 
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(Fig.  15) 

passage  of  the  load  current — are  additive  in  one  of  these  resistances  and 
subtractive  in  the  other,  and  the  difference  in  the  beating  effect  of  the  two 
resultanl  currents  is  proportional  to  the  wattage  of  the  load  B. 

It  the  current  thai  passes  through  the  resistances  R,  and  R.,,  due  to  the 
presence  of  the  voltage,  is  represented  by  E,  and  the  load  current  therein  by  1. 
the  resultant  current  in  one  of  these  resistances  is  E  plus  .',  I.  and  in  the  other 
ES  minus  \  I.  The  difference  of  the  losses  in  R,  and  R  ,  is  proportional  to  the 
produol    EI. 

P  ami  (i  represent  two  spiral  springs  made  from  bimetallic  strips, 
attached  rigidly  to  their  casings  at  the  outer  ends  and  to  a  common  shaft  II 
at  their  inner  ends.  These  bimetallic  springs  tend  to  uncoil  on  an  increase  in 
temporal  ore  (due  to  t  be  difference  in  temperature  coefficient  of  the  two  metals 
of  which  thej  are  composed)  but,  since  the  two  springs  are  wound  in  opposite 
directions,  no  movemenl  of  the  shaft  II  will  take  place  unless  there  is  a 
difference  in  temperature  between  F  and  (1.  The  shaft  II.  therefore,  will  not 
turn  with  changes  in  atmosphere  temperature  or  with  any  other  condition 
that  causes  both  springs  t"  maintain  the  same  temperature,  but  will  respond 


Metering  The  Consumer's  Load  125 

only  to  the  difference  in  temperature  caused  by  the  difference  in  the  Losses  in 

resistances  Ri  and  Rs.  Si  and  S-j  represent  diagrammatieally  the  thermal 
storage  of  the  cases  in  which  the  bimetallic  springs  F  and  G  arc  enclosed. 
Due  to  this  thermal  storage,  the  watt-meter  does  not  respond  instantly  to  a 
change  in  load  but  always  indicates  the  logarithmic  average  load  over  the 
time  period  immediately  preceding  the  instant  of  observation,  the  length  of 
this  time  period  being  determined  in  part  by  the  amount  of  thermal  storage 
of  the  cases.  K  is  a  pointer  attached  to  shaft  H  and  travelling  over  the  scale 
L.  M  is  a  friction  pointer  which  shows  the  highest  position  of  pointer  K 
since  last  reset. 

That  the  indications  of  such  a  device  will  correspond  to  the  watts  in- 
dependent of  power  factor  is  indicated  graphically  in  Figure  16.  Suppose 
AB,  Figure  16,  is  the  value  of  the  current  that  flows  through  the  resistances  R 
and  \{-  due  to  the  secondary  voltage  E  in  the  transformer  C  of  Figure  15. 


Suppose  further  that  CD,  Figure  16,  represents  both  in  magnitude  and  phase 
angle  the  load  current  I  that  flows  through  these  same  resistances.  It  is 
obvious  that  the  resultant  current  in  resistance  Hi  is  proportional  to  the 
distance  AC  Figure  16  and  that  in  R2  is  proportional  to  AD.  If  AB  and  CD 
are  in  phase  the  resultant  currents  are  respectiveley  E-f  \  IandE-^  I.  Since 
the  heating  effects  are  proportional  to  the  squares  of  these  values,  the  indi- 
cation on  the  scale  is  proportional  to  (E-f  %  I)" — (E — \  I)'2  =2  EI.  If  AB  and 
CD  are  90  degrees  out  of  phase  with  each  other,  it  is  obvious  that  the  two 
resultants  will  always  be  of  the  same  value.  For  any  other  angle,  or  for  any 
wave  shape,  it  can  be  proved  mathematically*  that  the  watts  are  proportional 
to  AC'-AD"  and  this  is  the  value  that  is  measured  by  the  thermal  demand 
meter. 

The  quantity  measured  by  the  thermal  storage  demand  meter  is  the 
average  watts  over  a  certain  time  previous  to  the  instant  of  observation, 
rather  than  the  instantaneous  watts  measured  by  an  ordinary  watt-meter. 


*Such  proof  is  given  in  Appendix  II  of  a  paper  entitled  "Rates  and  Rate  Maklnf 
Trans.  A.I.E.E\  Oct.  8,  1915,  Vol.  XXXIV.,  p.  2313. 


L26 


Proceedings  Canadian  Electrical  Association 


Kurt  her.  the  average  bo  measured  is  not  the  arithmetical  average  but  what  i.s 
called  the  "logarithmic"  average.  In  other  words,  the  indication  of  a  thermal 
storage  watt-meter  is  noi  that  due  to  the  watts  passing  a1  that  instant,  bul 
t-  the  resultanl  Of  all  the  wattage  flow  that  has  passed,  each  instant  iif  pasl 
flow  having  a  value  influenced  in  respect  t<>  its  time  proximity  by  a  logarith- 
mic law.  When  the  word  average  is  used  in  its  commonly  accepted  sense,  it 
ia  assumed  I  hat  each  instant  of  time  over  which  the  average  is  taken  has  equal 
weight.  In  the  resultant  that  is  obtained  by  a  heat  storage  meter,  each  instanl 
of  time  has  not  an  equal  weight,  but  the  influence  of  each  instant  decreases 
with  its  remoteness  in  point  of  time,  and  the  degree  by  which  the  watts 
during  any  instant  influences  the  total  indication  is  proportional  to  f-KT 
where  <  i-  the  base  of  Napierian  logarithms,  K  is  an  adjustable  constant,  and 
l-  the  time  measured  backward  from  the  instant  of  observation.     For  steady 
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loads,  the  Logarithmic  and  arithmetical  averages  are  the  same.  The  same  is 
true  where  the  load  is  fluctuating  provided  the  fluctuations  in  load  are 
comparatively  rapid.  For  instance,  if  the  load  fluctuations  are  continuous 
and  do  not  exceed  two  minutes  in  duration  on  a  thirty  minute  meter,  the 
results  on  the  logarithmic  and  arithmetical  average  meters  are  the  same. 
For  isolated  peaks  of  load,  the  logarithmic  average  meter  responds  to  the 
inert  incut  of  load  in  excess  of  1  he  previously  existing  steady  load  in  a  manner 
that  will  give  results  close  to  but  not  necessarily  identical  with  the  arith- 
metical average.  For  instance,  the  arithmetical  average  or  an  isolated  peak 
load  for  B  time  duration  of  more  than  about  26  minutes  will  be  greater  than 
the  registration  Of  a  30  minute  thermal  demand  meter,  the  maximum  value 

of  the  difference  being  10  per  cent,  of  the  increment  of  the  peak  load  over  the 
pre\  iously  existing  steady  load,  as  shown  in  Figure  17.  For  peak  load  durations 
less  than  aboul  '2(\  minutes  the  arithmetic  average  will  be  less  than  the  log- 
arithmic average  registered  bj  the  thermal  meter,  the  percentage  difference 
increasing  as  the  duration  of  peak  load  decreases  as  shown  in  Figure  17.  For 
example,  if  a  i<>  k.w.  load  is  applied  to  a  30  minute  thermal  demand  meter  for 
five  minutes,  it  will  register  providing  the  previous  load  has  been  zero 
aboul  2.64  k.w.  of  demand  while  the  arithmetical  average  of  thai  same  five 
minute  peak  over  the  30  minute  period  would  be  L.67  k.w.  If  the  peak  should 
la-t  for  twenty  minutes  instead  of  five  minutes,  the  thermal  meter  would 
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register  approximately  7.54  k.w.  of  demand  as  against  6.67  k.w.  by  the 
arithmetica]  meter.  As  indicated  above,  at  about  twenty-six  minutes  of 
load  duration,  the  indications  of  both  types  of  meter  would  be  identical.    In 

brief,  for  a  short  time  duration  of  peak  load,  the  arithmetical  average  is  Lower 
than  the  logarithmic  average;  for  longer  periods  of  time,  the  arithmetical 
average  is  slightly  higher  than  the  logarithmic  average,  while  for  very  long 
durations,  exceeding  twice  tlie  time  period  of  the  meter,  there  is  no  appreciable 
difference. 

The  logarithmic  characteristics  of  the  thermal  demand  meter  is  of  advan- 
tage, because  such  a  device  recognizes  the  heating  and  this  is  the  quantity 
after  all  that  should  be  recognized,  since  it  is  that  which  fixes  the  limiting 
capacity  of  the  equipment  necessary  to  furnish  the  service. 

If  the  character  of  load  is  known,  the  indications  of  a  thermal  storage 
demand  meter  can  be  determined  by  analysis  in  the  manner  outlined  in  the 
1918  volume  of  the  A.I.E.E.  transactions,  pages  162-165.  The  results  of  such 
an  analysis  on  certain  specific  types  of  load  are  given  later  in  this  paper. 

2nd — The  Mechanically  Laggbb  Type. 

In  this  type,  an  indicating  watt-meter  of  any  standard  type  is  associated 
with  a  standard  watt-hour  meter  in  such  a  way  that  the  indications  of  the 
indicating  watt-meter  are  delayed  by  the  action  of  the  watt-hour  meter. 
An  escapement  is  attached  to  the  indicating  watt-hour  meter  so  that  it  cannot 
advance  instantly  as  in  the  usual  meter  but  can  advance  only  a  certain  definite 
amount  for  each  revolution  of  the  watthour  meter.  A  ratchet  is  provided  so 
that  the  indicating  watt-meter  may  recede  instantly  but  the  next  advance 
when  it  occurs  is  again  retarded  by  the  watt-hour  meter.  The  characteristics 
of  this  meter  therefore,  are  that  it  will  always  advance  at  a  rate  proportional 
to  the  total  load  passing  while  it  recedes  instantly.  The  characteristic  of 
advancing  at  a  rate  proportional  to  the  total  load  instead  of  the  increment  of 
load  causes  this  meter  to  read  high  whenever  short  time  increments  load  are 
superimposed  on  a  previously  existing  steady  load  and  the  characteristic  of 
receding  instantly  causes  it  to  read  low  whenever  the  load  is  such  that  it 
returns  to  zero  or  some  other  low  value.  The  Westinghouse  type  "RO"  de- 
mand meter  is  the  only  one  of  this  type  that  has  been  manufactured  to  date. 

If  the  character  of  the  load  is  known,  the  indications  of  this  type  of  meter 
can  also  be  determined  by  analysis.  The  results  of  such  an  analysis  on  certain 
specific  types  of  load  are  given  later  in  this  paper. 

3rd — The  AIerz  or  Block  Interval  Type. 

In  this  type  of  demand  meter  a  standard  watt-hour  meter  is  associated 
with  a  clock  or  other  timing  device  in  such  a  way  that  the  number  of  revolu- 
tion- of  the  watt-hour  meter  disc  during  some  definite  interval  of  time  are 
determined  by  the  device;  at  stated  intervals  a  definite  and  fixed  time  apart 
the  clock  or  other  timing  device  sets  a  register  back  to  zero.  The  watt-hour 
meter  then  advances  this  register  during  the  ensuing  time  interval.  At  the 
end  of  the  interval  the  clock  or  other  timing  device  again  resets  the  register  to 
zero  and  tlie  process  of  advancing  begins  again.  A  maximum  register  in- 
dicates at  the  end  of  the  month  the  maximum  advance  that  has  taken  place 
during  the  month  or  since  lasl  reset.  The  inherent  defect  in  this  type  is  that 
it  may  "split"  the  peak  when  the  time  duration  of  the  peak  is  less  than  the 


128  Pko('kkdi.\-i;s  Canadian  Elk*  jkical  Association 

time  interval  of  the  meter.  The  Merz  or  block  interval  type  of  demand  meter 
therefore,  measures  the  arithmetical  average  of  the  watts  over  a  definite  time 

interval  !>ut  the  maximum  time  interval  so  measured  might  not  correspond 
with  the  actual  maximum.  It  however,  has  the  vital  advantage  that  its 
indications  are  "safe."  If  any  device  used  in  determining  a  customer's  bill 
favors  the  company  supplying  the  service,  it  can  be  successfully  attacked  by 
the  customer  while  if  the  contrary  is  true,  it  cannot.  Hence,  the  indication  of 
t  his  type  of  demand  meter  are  "safe"  since  it  cannot  over  register.  Another 
disadvantage  of  the  "block  interval"  demand  meter  is  that  two  or  more  of 
them  applied  to  the  same  load  will  rarely  check  each  other.  This  character- 
istic follows  from  the  fact  that  it  is  impossible  to  synchronize  the  clocks  or 
other  timing  devices  used  with  these  meters  and  therefore,  the  time  intervals 
of  the  various  meters  do  not  correspond.  The  actual  peak  may  be  split  in 
various  ways  by  the  various  meters  used  and  hence  the  readings  will  not  cor- 
n-pond. 

The  best  method  of  visualizing  just  what  these  various  types  of  meters 
will  indicate  is  to  show  by  analysis  what  each  type  will  read  with  a  definite 
and  specific  character  of  load  applied.  In  Figures  4  to  16  inclusive,  (pages 
130-133)  this  is  done  for  thirteen  definite  types  of  load.  The  number  <>t 
possible  types  of  load  is  of  course  infinite  and  it  is  impossible  to  consider  them 
all.  However,  the  types  considered  in  Figures  4  to  16  (pages  130-133)  are 
more  or  less  typical  of  actual  loads  and  at  least  will  give  a  general  idea  of  what 
each  kind  of  meter  will  do  on  a  given  kind  of  load. 

The  type  of  load  considered  in  Figures  4  to  8  (pages  130-131)  is  a 
continuous  steady  load  with  superimposed  peaks  of  certain  definite  character. 
All  load  values  are  so  chosen  that  the  arithmetical  average  over  the  maximum 
thirty  minutes  is  100  per  cent.  Thirty  minutes  has  been  taken  because  the 
results  of  these  particular  loads  have  been  carefully  checked  on  a  thirty  minute 
thermal  meter.  The  results  are  relatively  the  same  on  a  ten  minute  period 
as  t  hese  figuress  how  for  a  thirty  minute.  In  general,  for  this  type  of  load,  the 
thermal  demand  meter  reads  slightly  above  the  arithmetical  average,  by  an 
amount  depending  on  the  increased  heating  effect  caused  by  the  superimposed 
peaks;  the  mechanically  lagged  shows  an  excessive  over  registration;  the 
block  interval  meter  shows  the  arithmetical  average  over  thirty  minutes  with 
a  "coefficient  of  indefiniteness"  that  increases  with  the  amount  of  the  super- 
imposed peak. 

Figures  9  to  13  (pages  131-133)  show  the  results  of  the  various  types  of 
meters  with  isolated  blocks  of  load  of  various  times  of  duration.  Here  again 
the  arithmetical  average  of  the  block  is  selected  so  as  to  be  100  per  cent,  over 
a  thirty  minute  period;  the  results  however,  would  be  relatively  the  same  it 
any  other  time  periods  were  considered.  In  general,  for  this  type  of  load,  the 
thermal  meter  reads  higher  than  the  arithmetical  average — except  Figure  13 
(page  1331  and  the  excess  in  each  case  is  due  to  the  higher  heating  effects  of 
short  time  high  peak  loads;  the  mechanically  lagged  meter  reads  the  exact 
arithmetical  average;  the  "block  interval"  meter  reads  the  arithmetical 
average  as  a  maximum  and  has  a  "coefficient  of  indefiniteness"  of  50  per 
cent.  It  will  Denoted  thai  the  excess  of  the  thermal  meter  over  the  arith- 
metical average  is  \  ery  marked  w  Inn  the  demand  is  confined  to  a  short  inter- 
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val.  For  instance,  in  Figure  9  (page  131)  a  load  Of  six  times  normal  for  one 
sixth  of  the  normal  time  period  is  shown  and  in  this  ease  the  thermal  meter 
reads  158  per  cent,  of  the  arithmetical  average.  I  consider  this  a  perfectly 
logical  result  since  the  heating  effect  of  a  load  of  six  times  normal  for  one 
sixth  the  normal  time  is  much  greater  than  if  a  normal  demand  had  been 
spread  over  the  entire  thirty  minutes.  A  customer  who  insists  on  taking  his 
entire  thirty  minutes  quota  of  power  in  five  minutes  and  then  takes  nothing 
for  the  other  25  minutes  obviously  should  be  penalized  for  taking  his  load 
in  this  way.  The  thermalmeter  inflicts  this  penalty  automatically;  it  re- 
cognizes the  true  heating  effect  of  a  given  load  no  matter  how  it  is  taken. 

Figures  14  to  16  (page  133)  show  the  results  on  the  various  types  of 
meters  when  the  load  is  constantly  fluctuating  over  wide  limits.  Here  again 
the  arithmetical  average  over  the  maximum  thirty  minutes  is  100  per  cent. 
but  the  results  would  be  relatively  the  same  on  any  other  time  period.  In 
general,  the  thermal  meter  reads  slightly  above  the  arithmetical  average — the 
excess  being  governed  by  heating  effect  as  in  the  other  types  of  load;  the 
mechanically  lagged  meter  reads  only  a  fraction  of  the  arithmetical  average 
load;  the  block  interval  meter  reads  the  arithmetical  average  as  a  maximum 
and  has  a  "coefficient  of  indefiniteness"  which  is  considerably  affected  by 
the  exact  character  of  the  load.  The  low  reading  of  the  mechanically  lagged 
meter  is  due  to  the  characteristic  that  causes  it  to  follow  a  receding 
load  instantly. 

While  many  other  types  of  load  might  be  shown,  it  seems  that  these 
thirteen  examples  will  give  a  sufficient  idea  of  the  characteristics  of  the  var- 
ious types  of  meters  to  enable  prospective  users  to  judge  of  their  respective 
merits.  Actual  tests  with  meters  of  various  types  and  of  various  time  periods 
on  loads  of  various  kinds  would  be  highly  interesting  and  it  is  hoped  that 
such  tests  can  be  made. 

There  is  one  further  point  that  deserves  sumo  dieouegion  before  this 
paper  is  closed.  One  can  logically  take  the  stand  that  if  the  heating  effect  of 
a  given  load  over  a  specified  time  period  is  to  be  taken  as  the  basis  of  maximum 
demand  measurement,  then  power  factor  certainly  should  be  considered  also 
in  arriving  at  the  demand.  Heat  depends  on  volts  and  amps.  In  other 
words,  the  demand  should  be  based  on  K.V.A.  instead  of  K.W.  This  I  am 
perfectly  willing  to  admit.  The  difficulty  comes  in  measuring  K.V.A.  of  de- 
mand instead  of  K.W.  There  are  methods  now  in  use  of  measuring  K.V.A. 
of  demand  but  they  are  very  expensive  methods  and  it  is  only  the  largest 
customers  that  bring  in  a  sufficient  revenue  to  justify  the  measurement  of 
K.V.A.  While  it  is  quite  possible  that  the  cost  of  measuring  the  K.V.A.  of 
demand  can  be  brought  to  a  lower  figure  than  at  present,  it  also  seems  that 
the  measurement  of  the  K.V.A.  of  demand  will  always  be  more  expensive 
than  the  measurement  of  K.W.  I  see  no  prospect  that  this  situation  will 
ever  change.  It  is  therefore,  my  recommendation  that  programs  for  the 
measurement  of  demands  shall  not  be  held  up  awaiting  the  appearance  of  a 
device  to  measure  the  K.V.A.  of  demand.  There  is  no  doubt  that  such  a 
device  is  coming  and  that  it  will  appear  shortly;  there  is  also  no  doubt  but 
that  its  costs  will  put  it  beyond  the  reach  of  all  but  the  largest  users  of  service. 
The  ability  to  measure  K.W.  of  demand  both  accurately  and  cheaply  is  now 
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here  and  this  ability  should  be  made  use  of.    We  must  govern  our  conduct  uot 
by  the  ideal  but  by  the  actual.    The  ideal  is  the  measurement  of  demand  on  a 
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K.V.A.  basis;  the  actual  is  that  while  this  is  possible,  its  cost  is  so  high  that 
it  is  inapplicable  to  all  except  the  more  important  customers. 
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The  Chairman: — We  have  listened  with  a  very  great  deal  of  pleasure  I 
am  sure  co  Mr.  Lincoln's  interesting  and  instructive  address  regardless  of 
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our  technical  qualifications,  and  I  am  sure  we  have  all  added  to  our  stor^  of 
knowledge.    Is  there  any  discussion  on  this  paper,  gentlemen? 
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Thk  Secbetabt:— With  respecl  to  the  points  that  Mr.  Lincoln  raised 
in  connection  with  the  thermal  demand  meter  registering  higher  on  isolated 
peaks  I  feel  that  this  is  a  very  good  point  and  I  thoroughly  agree  with  him 
that  the  customer  who  demands  a  load  of  that  type  and  where  the  Central 
Station  Company  must  maintain  a  service  available  to  supply  him  with  a 
load  of  that  type,  the  cost  of  supplying  this  demand  is  very  much  higher  than 
with  a  normal  customer,  and  that  the  company  is  justified  in  billing  him  on  the 
basis  of  a  higher  demand  such  as  thermal  storage  meter  will  give  for  that 
type  of  load. 

The  Chairman: — Any  other  remarks'.' 

Mr.  Holder: — I  would  like  to  ask  Mr.  Lincoln  in  regard  to  the  specify- 
ing of  the  demand.  We  have  in  our  contracts  specified  very  definitely  upon 
what  the  demand  is  to  be  based.  How  would  he  word  thai  specification 
when  using  the  Lincoln  demand  meter? 

M  u.  Lincoln: — Well,  Mr.  Chairman,  that  is  a  question  that  1  have  de- 
voted some  considerable  attention  to,  particularly  when  this  type  of  meter 
was  first  proposed  and  1  went  so  far  at  that  time  as  to  submit  that  question 
to  the  then  chairman  of  the  Standards  Committee  of  the  American  [nstitute 
of  Electrical  Engineers.  It  was  his  opinion  at  that  time  that  the  language 
adopted  by  the  American  Institute  of  Electrical  Engineers  in  defining  demand 
and  maximum  demand  was  properly  met  by  the  thermal  storage  meter. 
I  have  forgotten  the  language.  Any  of  you  who  have  a  copy  of  the  standard 
rides  of  the  American  Institute  of  Electrical  Engineers  can  find  that  language. 
The  language,  roughly,  is  that,  the  demand  is  the  amount  of  power  taken  not 
instantaneously,  but  over  a  suitable  and  stated  interval  of  time.  That  is  not 
the  exact  language  but  approximately  I  be  language.  Now,  it  was  the  opinion 
of  the  then  chairman  of  the  Standards  Committee  of  the  American  Institute 
of  Electrical  Engineers  thai  the  quantity  measured  by  the  thermal  storage 
meter  would  be  properly  covered  by  that  definition  of  demand,  and  if  that 
language  or  language  similar  to  that  used  in  the  American  Institute's  stand- 
ardization rule  is  used  in  your  contracts,  1  believe  that  it  would  be  as  well 
met  by  the  use  of  the  thermal  demand  under  as  by  any  of  the  other  types  of 
demand  meters.  That,  as  I  say,  is  an  opinion  w  bich  I  got  from  Prof.  Adams 
some  years  ago,  who  was  then  the  Chairman  of  the  American  Institute  of 
Electrical  Engineers.  The  only  thing  I  can  suggest,  therefore,  is  that  you 
use  in  defining  demands  in  your  contracts,  language  similar  to  that  which  is 
used  in  the  American  standari/alion  rules.  That  will  undoubtedly  pass 
criticism  of  whatever  bodies  may  be  called  upon  to  review  such  a  contract. 
It  would  lie  my  suggestion  to  use  that  language. 

Mr.  Holder: — The  exact  wording  is: — "It  is  determined  by  measure- 
ment according  to  specifications  over  a  prescribed  time  interval."  That 
specification  is  the  point.  How  would  you  specify  it'.'  Further  in  the  rules 
it   says: 

"The  maximum  demand  of  an   installation  or  system   is   the  greatest   of 

all  demands  which  have  occurred  during  a  given   period.      It   is  determined 

by  measurement,  according  to  specifications,  over  a  prescribed  time  interval." 

Mil  LINCOLN: — That  is  in  the  American  standardization  rules.     That 

is  the  language  which,  according  to  the  then  chairman  of  the  Standardiza- 
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tion  Committee,  would  be  acceptable  if  obtained  by  thermal  storage  meter. 

Mh.  P.  S.  Gregory: — Power  contracts  usually  state  that  the  maximum 
demand  charged  for  shall  be  based  upon  an  integrated  demand  for  a  period  of 
10  or  15  or  30  minutes,  as  the  case  may  be.  Do  you  furnish  a  different  meter 
for  these  different  demand  intervals. 

Ma.  Lincoln: — It  is  a  question  whether  the  term  "integrating"  there 
would  be  met  by  the  thermal  meter.  In  my  opinion  it  can  be.  A  thermal 
meter  does  not  give  an  instantaneous  value,  but  it  does  give  what  I  think 
can  be  properly  described  as  an  integrated  demand  over  a  certain  definite 
time  interval.  1  believe  that  the  term  "integrated"  would  still  be  met  by 
the  thermal  meter. 

Xow,  the  question  as  to  various  time  periods.  The  only  time  period  we 
can  offer  in  Canada  at  the  present  is  ten  minutes.  However,  if  there  is  a 
demand  for  longer  time  intervals  than  ten  minutes  they  ^an  be  supplied.  I 
might  say.  possibly  many  of  you  know  that  the  Westinghouse  Company 
in  the  United  States  is  handling  this  meter  for  distribution  to  the  trade  in 
the  United  States,  and  they  are  supplying  to  that  trade  meters  of  two  periods 
— 15  minutes  and  30  minutes.  As  I  say,  the  only  time  period  that  has  been 
supplied  to  the  trade  in  Canada  as  yet  is  the  10  minute,  but  the  others  can  be 
made  and  will  be  made  as  soon  as  the  demand  for  the  other  time  periods  ar- 
rives at  such  a  point  that  we  are  justified  in  the  additional  tool  equipment, 
etc..  that  will  be  made  necessary  by  another  time  period.  It  requires  some 
change  in  the  meter.  The  time  period  depends  entirely  on  the  thermal  storage 
and  certain  parts  must  be  made  considerably  heavier  for  the  longer  time 
periods. 

I  want  to  say  further  that  10  minutes  is  probably  about  as  short  time 
period  as  we  can  get.  The  reason  for  that  is  that  the  present  10  minute 
meter  has  the  part  enclosing  the  heaters  made  about  as  light  as  we  feel  justi- 
fied in  going'for  mechanicalreasons.  If  we  go  to  lighter  parts  we  might  re- 
duce the  time  very  slightly  but  the  reduction  would  be  slight  and  we  fear 
that  such  construction  would  not  be  satisfactory  for  mechanical  reasons. 
However,  I  do  not  believe  that  shorter  time  periods  can  be  justified  from 
another  standpoint,  and  that  is  that  there  is  no  electrical  equipment  furnish- 
ing power  which  has  an  inherent  time  period  of  its  own.  of  less  than  the  ten 
minutes  we  are  offering.  Motors,  transformers,  generators,  cables,  every- 
thing that  enters  into  the  equipment  of  getting  power  from  the  water  or  the 
steam,  as  the  case  may  be,  into  the  customer's  premises  all  have  time  periods 
considerably  in  excess  of  ten  minutes.  Standard  motors  of  15  to  20  h.p., 
on  which  I  have  made  quite  a  number  of  measurements  have  time  periods 
something  of  the  order  of  one  hour. or  more.  When  I  say  time  period  of  a 
motor.  I  mean  that  if  you  put  a  steady  load  on  cold  motor  it  will  finally  get 
up  to  some  35  or  50  degrees  above  the  surrounding  air  and  it  will  reach  00'  , 
of  the  final  temperature  in  approximately  one  hour.  That  is  true  for  motors. 
For  transformers  the  time  periods  are  considerably  longer.  Take  some  of 
our  big  transformers,  self-cooled  oil-insulated,  and  tests  on  those  have  shown 
that  it  takes  well  over  24  hours  for  them  to  arrive  at  'JO' ,  of  their  final  tem- 
perature with  steady  load  applied.  Those  are  excessive  and  apply  only  to 
that  type  of  equipment.     Put  the  thing    1  want  to  point  out  is  that  then    i- 
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none  of  the  electrical  equipment  which  enters  the  supplying  of  service  which 
has  an  inherent  time  period  shorter  than  ten  minutes.  Ten  minutes,  I  think, 
is  as  low  a  time  period  as  we  are  justified  in  adopting.  We  can  give  you 
longer  time  periods  and  we  will  do  so  when  the  demand  for  these  longer  time 
periods  will  justify  the  tool  equipment  necessary  to  produce  them. 

I  might  say  further  in  that  respect  that  in  some  of  H13'  earlier  experiments 
on  thermal  meters,  1  have  passed  the  current  of  the  meter  directly  through 
the  bi-metallic  springs  themselves.  By  that  method  I  got  down  to  time  periods 
of  little  over  a  minute.  1  did  consider  at  one  time  building  meters  for  the 
market  on  that  hasis  hut  after  further  consideration  1  abandoned  the  idea. 
The  temperature  which  the  springs  would  arrive  at  on  short  circuit,  which 
may  last  only  a  fraction  of  a  second,  might  easily  cause  the  bi-metallic  spring 
material  to  arrive  at  a  temperature  where  all  temper  would  be  taken  out  of  it, 
and,  therefore,  valueless.  Such  a  meter  I  do  not  believe  would  give  satisfac- 
tion and  1  think  it  would  be  useless  to  produce  a  meter  of  that  kind.  In 
other  words,  ten  minutes  is  1  think  about  as  low  as  we  could  get,  and  I  think 
thai  the  considerations  which  1  just  gave  will  show  that  ten  minutes  is  about 
as  low  a  time  period  as  we  would  be  justified  in  putting  into  actual  use. 

The  Chairman: — Professor  Ilerdt  is  here,  would  he  contribute  to  the 
discussion?  Mr.  Pratt,  would  he  have  anything  to  enlighten  us  on  this  im- 
portant subject.  1  am  sure  the  proper  measurement  of  our  product  is  of 
great  importance. 

Mr.  Pratt: — At  first  1  was  of  the  opinion  that  the  thermal  meter  would 
not  be  satisfactory  for  intermittent  loads  such  as  steel  rolling.  We  have  such 
a  customer  on  whom  we  have  a  graphic  meter.  Unfortunately  our  time  period 
is  set  too  high  and  we  do  not  begin  to  catch  his  peaks,  but  those  who  have 
followed  carefully  Mr.  Lincoln's  description  of  results  obtained  by  the  thermal 
mi  iir  with  in  ler  mil  tent  loads,  will  have  learned  that  instead*  of  the  met  it  not 
being  suitable  lor  that  class  of  business,  it  is  eminently  the  thiug.  This  was 
the  only  point  that  1  was  uncertain  about  until  it  was  so  fully  set  forth  in 
this  morning's  paper. 

Mk.  Chairman:— Mr.  Dion,  might  we  have  ;•  word  from  you? 

Mb,  I)io\:      I  ha\e  nothing  to  say. 

The  Secretary:—  1  might  ask  Mr.  Lincoln  a  question  that  comes  to  my 
mind  in  connection  with  the  Lincoln  meter.  There  is  one  point  that  enters 
into  tli i>  Iron i  the  company's  standpoint,  especially  with  respect  to  the  meter 
room.  Most  of  our  companies,  especially  the  larger  ones,  have  a  number  of 
di I'll  rent  types  of  meters  to  look  after  to  repair  and  calibrate.  That  means 
carrying  a  stock  of  parts  for  the  various  types  of  meters  which  they  have  in 
their  work.  I  was  wondering  if  Mr.  Lincoln  could  tell  us  what  the  proper 
method  would  be  to  handle  the  repairs  of  damaged  meters  or  re-calibration 
or  anything  of  that   kind  in  connection  with  it. 

M  h.  Lincoln:     I  am  going  to  ask  Mr.  Lines  to  answer  that  question. 

Mn.  Lines:  ^.  Chairman,  in  case  of  lightning  or  o\  erload  damaging  the 
meter,  it  is  somewhat  difficult  for  your  meter  men  to  repair  this  instrument. 
We  realize  that  situation  and  also  from  a  study  of  the  meter  we  feel  that  the 
number  of  meters  damaged  in  that  way  will  be  quite  small.  Therefore,  if  you 
get  any  burned  0u1  meters,  either  by  lightning  or  otherwise,  send  them  back 
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to  the  shop  and  you  will  not  get  a  bill.  That  will  probably  be  cheaper  than 
having  your  own  men  do  the  work. 

Mr.  Pratt: — One  point  has  occurred  to  me  that  I  would  like  to  ask,  and 
that  is,  has  the  Lincoln  Demand  Meter  been  submitted  to  the  Government 
Meter  Testing  Bureau  for  approval  in  order  that  it  may  be  sealed  up? 

Mr.  Lines: — The  meter  was  submitted  to  Ottawa  12  months  ago.  At 
that  time  they  sent  out  a  notice  which  read  that  it  had  the  approval  of  the 
Department  but  must  not  be  sealed.  A  week  after  we  got  a  notification  say- 
ing that  was  a  typographical  error  and  the  meter  must  be  sealed.  That  has 
left  some  confusion  in  the  minds  of  the  Government  Inspectors.  Therefore, 
if  you  ask  the  Government  Inspector,  he  may  be  doubtful  in  his  mind  whether 
they  have  got  to  be  sealed,  but  he  will  generally  tell  you  that  they  can  be 
sealed  if  you  ask  for  it.  At  a  later  date  we  made  suggestion  to  the  Depart- 
ment at  Ottawa,  that  all  meters  be  sealed  in  our  factory  before  shipment. 
The  meter  is  such  that  transportation  is  unlikely  to  damage  it  and  it  would 
simplify  the  situation  for  all  concerned  and  make  the  cost  to  the  government 
very  much  less.  They  viewed  this  with  some  considerable  favour  but  in  the 
discussion  the  question  camp  up  as  to  whether  the  meter  came  under  the  Act. 
The  Act,  as  I  understand  it,  reads  that  they  must  inspect  and  seal  all  meters 
which  determine  the  amount  of  the  customer's  bill  as  applied  to  the  kilowatts 
the  man  used,  but  the  Act  does  not  determine  the  rate  at  which  these  kilo- 
watts are  to  be  charged.  Nowr,  in  the  case  of  a  lighting  customer  in  Ontario, 
and  I  think  in  Quebec  as  well,  the  Companies  state  the  number  of  k.wr.  hours 
the  man  is  to  use  at  the  high  rate,  based  either  on  measurement  or  inspection, 
and  then  give  him  a  lower  price  for  all  over  this  figure,  so  that  the  meter  is 
this  case  would  be  an  instrument  for  determining  the  rate  per  k.w.  which  the 
customer  is  to  be  billed.  In  a  case  where  you  bill  for  the  h.p.  at  so  much  per 
h.p.,  namely  100  h.p.,  at  SI. 00  per  h.p.  then  the  meter  should  be  sealed  under 
the  Act.  But  if  you  say  his  demand  is  100  k.w.  therefore  he  has  to  burn  1000 
k.w.  hours  at  9cts.  and  all  after  that  he  gets  at  5cts.,  then  it  does  not  come 
under  the  Act.  The  position  is  very  complicated  and  is  now  before  the  Dep- 
artment of  Justice  to  decide  wrhether  the  demand  meter  comes  under  the 
Act   or  whether  it  does  not. 

I  think  the  position  is,  you  can  get  the  meter  sealed  if  you  want  it,  but 
they  will  not  enforce  its  being  sealed  until  the  decision  is  given. 

Since  making  the  above  statement  I  have  been  informed  that  the  sealing 
of  the  Lincoln  meter  is  optional  also  that  it  may  be  sealed  at  our  factory 
before  shipment. 

Mr.  Holder: — Another  point  that  comes  up  in  connection  with  the 
ten-minute  meter  register,  why  should  not  that  meter  be  marked  a  fifteen 
minute  interval  meter  instead  of  ten  minutes?  \Vh3-  is  ten  minutes  selected? 

Mb.  Lincoln: — Well,  that  is  a  question  which,  if  pursued  to  its  logical 
conclusion,  would  lead  us  into  some  higher  mathematics.  It  is  perfectly  true 
as  you  showed — and  the  curves  showed  on  the  screen  then — if  you  put  a 
steady  load  on  the  thermal  meter  it  arrives  at  its  final  indication  after  a  time, 
and  it  is  perfectly  logical  to  call  the  time  period  of  that  meter  anything  less 
than  this  somewhat  indefinite  time.  The  reason  for  adopting  the  90%  point 
as  the  rating  of  a  meter  was  that  the  General  Electric  Company  some  years 
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ago  brought  OUl  a  meter  which  used  that  percentage.  That  meter  was  based 
upon  the  principle  of  the  ordinary  integrating  type  of  watt-hour  meter  work- 
ing against  a  series  of  springs.  When  the  driving  torque  became  equal  to  the 
backward  torque  of  the  spring  the  meter  stopped  advancing  so  that  the  type 
of  indication  which  that  meter  gives  is  exactly  similar  to  the  one  which  is 
obtained  on  the  thermal  principal  upon  which  this  meter  rests.  In  that  case, 
the  General  Electric  Company  adopted  the  time  to  arrive  at  90'  ,  of  the  final 
value  as  the  time  period  of  the  meter  and  in  adopting  the  same  practice.  I 
anticipated  less  resistance.  However,  on  that  question  I  do  not  see  why  we 
cannot  adopt  some  other  percentage  as  the  time  period  of  the  meter.  It 
might  be  somewhat  confusing  but  for  certain  specific  cases  I  do  not  see  why 
that  cannot  be  done,  and  if  there  is  a  desire  that  it  should  be  done  I  think  we 
are  perfectly  willing  to  do  it  provided,  of  course,  that  the  user  of  the  meter 
understands  exactly  what  is  being  done.  To  go  into  the  mathematics  of  the 
thing  for  a  moment. 

If  a  steady  load  be  applied  to  a  thermal  meter,  the  relation  between  its 
indication  and  time  is  expressed  by  the  formula  I  =  1— e~~ 

Where  I  is  the  indication  of  the  meter,  e  is  the  base  of  Napierian  logar- 
ithms; A'  is  a  constant.  I  is  the  time  elapsing  after  the  beginning  of  the  steady 
load  application. 

The  time  period  of  the  meter  simply  depends  on  the  value  adopted  for 
the  constant  ft.  When  the  exponent  kt  is  equal  to  2.302;  the  quantity  e  *' 
becomes. 1  and  I  t  kl  becomes  .9.  Therefore,  if  we  take k  =  2.302,  the  meter 
will  reach  90'  j  of  its  final  indication  in  unit  time.  If  we  should  take  •).">', 
of  the  final  indication  as  the  unit  time  instead  of  90%.  A-  would  have  the 
value  2.996  instead  of  2.302.  If  we  assumed  8095  ot  the  final  indication  as 
unit  time,  ft  would  have  the  value  1.610.  For  A  =  l  the  unit  time  becomes 
63.21^?  of  the  final  value.  In  taking  unit  time  at  90%,  Or  fc  =  2.305,  I  have 
simply  followed  t  he  lead  of  the  ( leneral  Electric  ( Jo.  with  a  meter  that  follows 
the  same  law. 

Tin.  Chairman:— Any  further  discussions?  I  am  sure  in  dosing  this 
discussion  1  can  express  to  Mr.  Lincoln  your  appreciation  of  his  very  inter- 
esting address  oil  this  meter  subject.  At  the  afternoon  session  we  will  have 
the  honour  and  the  privilege  of  listening  to  an  address  from  President  Instill, 
of  the  National  Electric  Light  Association.  Air.  Aylesworth,  who  was  to 
have  been  here,  was  unavoidably  detained.  I  trust  we  will  have  a  big 
attendance  at  the  afternoon  session  as  President  Instill  will  have  something 
to  saj  to  us  of  very  considerable  importance  to  the  members  of  the  Can- 
adian Electrical  Association.  There  is  also  a  paper  by  Mr.  Colville  of  the 
National    Lamp  Work-;  on  The   New   Viewpoint    on    Modern    Lighting. 

Meeting  adjourned  at    1.00  p.m. 

AFTERNOON    SESSION 
Ji  m.  17.  L920 

The  President:  I  now  have  the  great  pleasure  of  making  special  men- 
tion of  the  tact  of  the  great  honour  which  is  done  to  us  by  the  visit  of  Mr. 
Martin  .1.  Insull.  the  President  of  the  National  Electric  Light  Association, 
who  will  address  us  t  his  afternoon. 
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I  shall  not  waste  your  time  by  making  observations  now  but  I  should 
like  to  assure  Mr.  Instill  in  advance  that  it  affords  us  the  greatest  possible 
satisfaction  and  sense  of  honour  in  having  him  with  us  this  afternoon,  and  I 
now  have  a  very  great  pleasure  in  asking  Mr.  Insull  to  address  us. 

Mr.  Martin  J.  Insull,  who  was  received  with  applause,  said: — 

Mr.  President  and  gentlemen  of  the  Canadian  Electrical  Association,  I 
would  like  to  correct  one  slight  mistake  your  president  made.  I  am  not  yet 
the  president  of  the  National  Electric  Light  Association,  as  I  do  not  take 
office  until  July  1st.     I  am  the  president-elect. 

Since  I  have  been  here  I  have  been  very  envious  of  one  thing,  and  that  is 
your  chairman's  great  facility  of  speech,  I  am  sorry  I  cannot  bring  a  like 
facility  to  my  remarks,  but  I  will  do  the  best  I  can. 

I  am  asked  to  speak  to  you  with  reference  to  the  National  Electric  Light 
Association  of  the  United  States.  That  Association  during  the  past  year  has 
made  some  very  forward  steps  under  the  guidance  of  Mr.  Ballard,  the  retir- 
ing president,  who  is  Vice-President  of  the  Southern  California  Edison 
Company.  Mr.  Ballard  brought  to  the  Association  a  great  deal  of  original 
thought  and  a  great  deal  of  energy.  He  has,  in  my  opinion,  started  the 
National  Electric  Association  on  a  programme  which  will  lead  it  to  be  a  very 
great  factor  in  the  electrical  industry  of  the  United  States.  It  always  has 
been  a  great  factor  but  if  the  plans  that  he  started,  and  which  I  have  pledged 
myself  to  follow  out,  are  carried  forward  to  their  logical  conclusion  it  will 
in  my  opinion  be  a  very  much  greater  factor  in  the  future  than  it  has  been  in 
the  past. 

Under  the  new  plan  of  organization  the  United  States  will  be  divided  up 
into  twelve  geographical  sections.  Those  geographical  sections  will  each 
have  an  organization  similar  to  that  of  the  National  Association  itself.  It  is 
our  feeling,  and  I  am  sure  that  we  feel  rightfully,  that  it  will  make  the  Na- 
tional Electric  Light  Association  far  more  national  in  its  character  in  the 
future  than  it  has  been  during  the  last  few  years.  These  geographical  sections 
have  been  formed  or  are  being  formed — most  of  them  have  been  formed — 
and  the  plan  has  met  with  general  favour  from  the  people  in  the  industry  all 
through  the  States.  As  most  of  you  are  aware,  the  operations  of  the  National 
Electric  Light  Association  are  carried  on  by  what  are  known  as  National 
Sections.  In  the  future  there  will  be  four  National  Sections;  a  Techinal 
Section,  Accounting  Section,  Commercial  Section  and  a  new  section  which 
was  formed  at  the  Pasadena  Convention,  called  The  Public  Relation  Section. 

A  number  of  you  gentlemen  are  probably  very  much  interested  in  the 
Technical  Section.  The  activities  of  that  section  are  going  to  be  materially 
increased  I  think  over  what  they  have  been  in  the  past.  In  connection  with 
that  section  there  has  been  engaged  at  the  National  Headquarters  in  New 
York,  an  engineering  staff  which  will  be  on  hand  for  the  purpose  of  promptly 
taking  up  engineering  questions.  There  has  been  engaged  for  that  work  Mr. 
Canada,  who  was  for  a  number  of  years  connected  with  the  Bureau  of  Stand- 
ards of  the  United  States  and  also  a  Mr.  Fowle,  of  Chicago,  who  has  done  a 
great  deal  of  work  on  the  question  of  inductive  interference.  I  do  not  know 
whether  you  have  that  problem  in  Canada  to  the  extent  we  have  it  in  the 
United  States  but  the  question  of  inductive  interference  in  connection  with 


:v. 


Pboceedixgs Cava j:a.v  EiL :tb.:  .>.i  A--  ■.•::.«.t:-:n 


power  and  telephone  lines  has  become  a  great  problem  for  us  in  different 
sections  of  the  United  States  and  it  is  a  matter  that  the  Association  feels 
should  receive  a  very  great  deal  of  attention.  Mr.  Fowle  will  pay  particular 
attention  to  that  work,  while  Mr.  Canada  win  take  up  questions  of  general 
engineering  and  of  the  relation  of  the  electric  light  and  power  industry  with 
the  Bureau  of  Standards  at  Washington  with  a  view  to  having  their  rules  so 
formed  as  to  be  satisfactory  to  the  industry. 

In  addition  to  the  engineering  staff  we  will  have  a  Consulting  Engineering 
mittee  that  will  deal  with  the  larger  problems  that  we  may  bring  to  its 

ition.  As  this  will  be  a  rather  remarkable  committee.  I  think  you  will 
be  interested  in  knowing  about  it.  The  Consulting  Committee  is  to  consist 
of  Professor  Elihu  Thomson,  whom  you  all  know.  Dr.  Kenneully.  whom 
some  of  you  know,  and  who  was  for  many  years  connected  with  the 
work  of  Mr.  Thomas  A.  Edison  in  his  labatory  and  now.  as  I  remember  it. 
is  professor  of  electrical  engineering  in  Harvard  University.  Associated  with 
thos-  :lemen  will  be  Mr.  Scott,  who  used  to  be  chief  engineer  of 

the  Westinghouse  and  is  now  Professor  of  Engineering  at  Yale  Uneven 
These  gentlemen  will  sit  as  a  Consulting  Engineering  Committee,  before 
whom  our  Technical  Section  can  bring  some  of  the  larger  engineering  prob- 

-  of  the  industry  and  get  the  benefit  of  their  wide  knowledge  and  experience 
in  not  only  the  theoretical  side  but  also  the  practical  side  of  our  work. 

gard  to  the  other  sections — I  am  speaking  now  of  the  Accounting 
and  Commercial  sections — they  will  continue  to  work  as  they  have  in  the 

The  new  section,  which  is  the  Public  Relations  Section,  is  one  that  from 
my  point  of  view  I  think  has  some  of  the  most  important  work  that  has  to  be 
don*-  ation  during  this  coming  year.     I  am  naturally  a 

familiar — I  would  say,  not  familiar  with  public  relations  conditions  in  Can- 
ada.— while  I  am  reasonably  familiar  with  the  public  relations  conditions  in  the 
My  own  business  takes  me  into  some  15  States  in  which  the 
any  which  I  represent  is  interested  in  utility  properties,  and  naturally  I 
have  some  knowledge  of  the  general  feeling  all  through  the   United    States. 
have  to  combat  at  the  present  time,  and  we  have  got  to  do 
it  rei  joon,  is  the  suspicion  with  which  public  utilities  securities  have 

been  looked  upon  during  the  past  two  years.    There  is  really  no  reason  in  my 
opinion  for  that  feeling  of  suspicion.    It  has  lar.  n  up  in  the  United 

States.  I  think,  through  the  fear  which  the  investing  public  have  with  re- 
lated business.     When  you  look  back  over  the  last  few 
I  think  we  can  all  feel  that  the  electric  light  and  power  companies  have 
•hrough  about  as  hard  a  time  as  they  could  possibly  have  had  and  have 
weathered  the  storm  with  vt  tew  wrecks.     In  fact  I  cannot  at  the 

ent  think  of  any  particularly  large  companies  that  have  been  wrecked  in 
the  financial  chaos  of  the  past  few  •  •  an.  Whale  in  the  United  States  we  may 
not  hi  ted  by  all  the  commissions  as  well  we  would  have  liked, 

still,  on  t:  i  I  think  we  hfl  ery  fairly  indeed.     The 

companies  that  I  know  most  about  have,  as  a  whole,  been  treated  in  their 
varioa  nons.    They  have  received  increased 

required  them.     J  'here  has  been  unnecessary 
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delay  in  giving  the  ineroaooc  that  were  required,  but  take  it  all  in  nil.  they 
have  boon  treated  very  fairly  as  their  figures  today  show,  as  notwithstanding 
the  large  increase  in  the  oost  of  operation  the;  are  Bhowing  reasonably  good 

net  earnings.    However,  the  investing  public  do  not  seem  to  understand  the 

roal  situation,  and  1  think  it  is  up  to  the  Electric  Light  ami  Power  ludnstry 
to  bring  it  to  their  attention  ami  educate  them  on  the  fundamental  principles 

of  the  Electric  Light  and  Power  Industry,  l  do  not  think  that  thoy  apprec- 
iate its  necessities;  and  it  is  only  by  our  own  efforts  thai  wo  can  bring  them 
to  realize  the  absolute  necessity  of  our  existence  for  their  comfort  and  for 

their  business.  Thoy  should  bo  made  to  understand  that  we  must  bo  allowed 
a  fair  return  on  the  money  invested  and  enough  of  a  return  to  continually 

attract  the  capital  which  the  business  requires.  It  is  along  linos  of  this  kind 
that  we  expect  our  Public  Relations  Section  to  do  its  most  efficient  work. 
It  is  really  a  section  whoso  business  is  to  educate  the  public  up  to  the  neces- 
sities and  the  requirements  of  our  great  industry. 

The  geographical  sections  will  have  the  same  sections  in  thorn  as  the 
National  Sections  to  which  I  have  referred.  So  that  while  the  National 
Association  Committees  will  be  working  through  its  geographical  sections, 
the  various  national  sections  will  have  inside  the  geographical  sections  sim- 
ilar sections  working  for  them  all  over  the  country.  Wo  expect  in  this  way  to 
have  the  whole  country  organized.  This  seems  to  me  to  be  particularly  im- 
portant, in  view  of  our  Public  Relations  Section.  We  have  today  in  a  number 
of  States  already  organized  committees  whose  sole  duty  is  to  send  out  educa- 
tional matter  to  the  various  newspapers  in  their  territories.  In  lllnois  this  is 
being  carried  to  a  very  large  extent  and  we  are  already  beginning  to  see  an 
entire  change  in  public  opinion  in  the  State  of  lllnois  with  reference  to  the 
relations  between  the  Public  Service  companies  and  their  customers.  There 
is  far  less  antagonism  to  the  Public  Service  companies  in  their  applications 
for  increased  rates  before  the  lllnois  Commission  than  there  was  before  this 
Committee  on  Public  Utility  Information  came  into  existence. 

That  campaign  we  are  carrying  on  in  this  way:  Each  week  wo  send  to  the 
editors  of  the  various  papers  all  through  the  State  of  lllnois  certain  news  items 
bearing  on  the  public  utility  question  and  while  at  first  these  items  were  not 
used  to  the  extent  that  we  had  hoped,  still  as  time  went  on  they  became  used 
more  and  more,  until  only  recently  all  through  the  State  of  lllnois,  news- 
papers have  been  running  editorials  favorable  to  the  public,  utility  companies. 
Similar  work  is  being  carried  on  in  other  States.  Already  the  States  of 
Kentucky,  Indiana,  Iowa,  Nebraska  and  Michigan  have  similar  committees 
who  are  operating  in  the  same  way  through  the  members  of  their  respective 
States.  It  is  the  plan  of  the  National  Electric  Light  Association  to  carry 
this  work  further  along  until  the  whole  country  is  organized  and  committees 
operating  in  all  the  different  States. 

Although  the  work  necessarily  must  be  localized  owing  to  the  peculiar 
local  conditions  being  different  in  different  States  it  will  be  supervised  and 
directed  from  the  headquarters  of  the  National  Electric  Light  Association  by 
the  Publicity  Department,  which  we  have  already  installed  there. 

During  the  past  year  the  National  Electric  Light  Association  engaged 
Mr.  Aylesworth,  a  gentleman  who  had  been  engaged  in  the  public  utility 
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business  for  many  years,  and  in  addition  lo  that  served  as  chairman  of  the 
Public  Service  Commission  of  Colorado  for  some  two  or  three  years.  Mr. 
Aylesworth  lias  been  engaged  as  Executive  Manager  of  the  Association  and 
gives  all  his  time  to  the  Association's  work.    Be  has  full  charge  of  all  the  work 

thai  is  carried  on  from  National  Headquarters.  It  is  Mr.  Aylesworth's  duty, 
and  also  his  aim.  to  give  from  Headquarters  a  real  service  that  has  not  been 
given  in  the  past.  Thai  service  was  started  some  six  months  ago;  first  of  all 
by  engaging  a  Publicity  Department  to  attend  to  the  publicity  side  and  then 
by  engaging  a  man  who  does  nothing  but  attend  to  the  enquiries  that  come 
in  from  member  companies  with  reference  to  their  various  problems.  He 
takes  them  up.  sifts  them  down,  consults  with  the  expert  on  such  problems 
and  sends  back-  to  the  enquiring  company  the  proper  solution.  In  every  wa\ 
l>o-silile  we  are  trying  to  make  the  National  Electric  Light  Association  a 
distincl  help  not  only  to  the  small  companies  but  also  to  the  large  companies 
all    through   the   States. 

I  am  not  here  today  to  sell  to  you  the  National  Electric  Light  Associa- 
tion of  America;  I  am  simply  here  to  tell  you  about  it.  We  are  anxious  to  have 
you  affiliated.  We  feel  it  will  be  to  our  advantage  as  well  as  to  yours  to  have 
you  affiliated  with  t he  Association.  We  feel  that  we  can  help  yon  and  we  feel 
that  the  industry  as  a  whole  needs  the  co-operation  of  everybody  connected 
with   it   in  this  Northern    Hemisphere. 

I  think  the  Canadian  Association  should  have  its  own  individuality  and 
I  for  one  am  strongly  in  favour  of  that,  but  1  know  it  will  find  it  advantageous 
to  be  a  pari  of  the  organization  and  the  technical,  commercial  and  publicity 
work  1  hat  we  are  planning  to  do  in  the  United  States.  I  think  this  is  a  maKer 
that  your  Executive  Committee  have  before  them  and  it  is  one  that  they  will 
have  to  settle  for  themselves.  All  1  want  to  say  is,  1  am  sure  the  National 
Electric  Lighl  Association  will  meet  the  Canadian  Association  half  way  in 
a  in  arrangement  that  may  lie  proposed,  and  while  1  am  not  selling  it  to  you 
I  am  here  to  give  you  ;I  very  cordial  invitation  to  affiliate  with  us. 

As  you  know,  the  National  Association  recently  had  its  convention  in 
Pasadena.  The  whole  key-note  of  the  convention  was  co-operation.  We  had 
i  here  Mr.  Edgerton,  <  !hairman  of  t  he  California  ( !ommission,  and  we  also  had 
Mr.  .lacks. >n.  ( 'hairman  of  the  Wisconsin  Commission.  Both  of  those  gentle- 
men spoke  lo  the  convention  and  their  whole  idea,  as  I  remember  their  re- 
marks, was  the  idea  of  co-operation  between  the  regulating  bodies,  the  public, 
and  the  industry  itself  in  order  thai  all  the  various  problems  that  have  come 
ui>  or  are  coming  up  can  be  worked  out  satisfactorily  to  all.  Personally,  1  feel 
i  hat  that  co-operation  is  absolutely  necessary.  1  think  the  public  as  a  whole, 
whether  they  be  in  America  or  Canada  or  any  where  else,  are  fair  if  they 
thoroughly  understand  the  situation,  and  we  cannot  accuse  them  of  being 
Unfair  until  we  have  told  them  ami  educated  them  up  to  what  the  situation 
really  is.  They  are  necessary  to  US  and  we  are  equally  or  more  so  necessary 
to  them,  and  I  feel  sure  thai  when  they  thoroughly  understand  the  situation 
we  shall  have  no  trouble  with  reference  to  securing  such  a  price  for  our  pro- 
duct as  will  give  us  a  fair  return  on  the  money  that  is  invested  and  will  en- 
alile  us  to  take  care  of  depreciation  and  the  building  up  a  surplus  for  con- 
tingencies that   I  h.'  business  really  needs.     However,  if  we  sit   by  and  do  not 
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do  our  part  we  should  not  complain  at  the  way  we  are  treated,  because  I 
think  myself  if  you  will  look  back  over  the  experience  of  the  American  rail- 
roads, that  one  of  the  greatest  mistakes  they  ever  made  was  that  they  did  not 
take  tlie  public  into  their  confidence  and  explain  to  them  the  actual  situation 
v.  it  li  reference  to  the  railroads.  1  do  not  know  whether  you  have  ever  thought 
about  it  hut  I  think  it  is  a  good  thing  to  think  about.  You  know  the  ordinary 
business  man  cannot  think  along  the  line  of  public  utility  business.  That  is 
not  his  point  of  view.  If  he  is  a  store  keeper  and  has  a  full  store,  with  lots  of 
people  in  it.  he  knows  that  he  has  a  hue  business.  If  he  is  a  manufacturer  and 
has  a  factory  full  or  orders  he  knows  he  has  a  good  business  and  is  going  to 
make  money.  So  naturally  when  he  goes  out  and  sees  a  street  car  loaded  up 
he  immediately  thinks  the  street  car  is  making  a  great  deal  of  money  because 
that  is  just  along  the  line  he  thinks.  He  never  thinks  for  one  moment  that 
whereas  he  may  lie  turning  his  capital  over  ten  times  a  year,  a  street  ear 
company  is  probably  only  turning  theirs  over  once  in  five  years.  Interest 
does  not  mean  anything  to  the  ordinary  store  keeper.  He  does  not  have  to 
think  of  interest,  whereas  interest  is  the  great  big  item  that  we  have  to  take 
care  of.  It  is  that  sort  of  thing  that  has  got  to  be  taught  the  public,  no  matter 
whether  it  be  in  America  or  Canada.  On  the  other  hand  we  have  got  to  give 
them  good  service,  proper  courtesy,  do  everything  we  can  to  make  them  our 
friends — appreciate  that  to  a  certain  extent  we  are  public  servants  and  have 
gol  to  put  up  with  some  of  the  things  that  public  servants  have  to  put  up  with, 
hut  in  the  long  run  I  am  firmly  convinced  that  if  we  can  at  least  instil  into 
t  he  public  mind  the  fundamental  economics  of  the  electric  light  and  power  bus- 
iness we  shall  have  no  trouble  in  carrying  our  business  on  to  a  great  success. 

ni  applaust .  I 

Me.  D.  H.  M<  Dot  (.all: — It  gives  me  great  pleasure  to  move  a  vote  of 
thanks  to  Mr.  Insull  for  the  great  honour  he  has  done  in  coming  to  us  and 
giving  us  this  very  interesting  and  instructive  address.  I  want  to  say  1  am 
sure  it  i-  your  opinion,  after  what  you  have  heard,  that  the  National  Electric 
Light  Association  is  to  be  congratulated  upon  the  appointment  of  Mr.  Insull 
as  their  chief  executive  officer.      (Appla 

In  1916  1  was  successful  in  persuading  the  Nominating  Committee  of 
this  Association  to  nominate  me  for  President,  and  as  such  1  became  an  ex- 
officio  member  of  the  National  Electric  Light  Association  Executive  Com- 
mittee. I  profited  so  much  from  contact  with  the  to  use  a  common  expression, 
live  wires  and  men  of  great  experience  that  formed  t  hat  committee,  that  when 
the  next  convention  time  came  1  was  very  industrious  in  pulling  all  the  wires 
1  could  to  gel  re-elected  the  second  year,  and  [  was  successful  in  that. 
/.'//.//»',,.  So  that  the  benefits  I  have  received  the  first  year  were  contin- 
ued for  auot  her  year,  and  I  may  say  that  those  benefits  were  of  great  aid  and 

:  importance  to  the  company  1  represent.  The  following  year,  however 
— although  1  had  thought  I  had  shown  so  much  ability  in  the  position  of 
President  of  this  Association,  my  wire  pulling  was  no  good  and  Air.  Crier  was 
appointed  and  succeeded  me.  But  in  the  interval,  owing  to  the  fact  that 
America  had  come  into  the  war  and  was  anxious  to  co-operate  and  learu 
aboul  Canada's  war  efforts  and  had  a  great  appreciation  of  the  work  that 
Canada  had  done,   the  President    of  the  National   Association  asked    me  to 
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read  a  paper  on  the  "Treatment  of  crippled  soldiers  and  re-establishment 
into  civilian  life  of  men  wounded  at  the  front."  I  do  not  know  whether  or  not 
it  was  owing  to  that,  but  they  had  great  sympathy  at  that  time  for  us,  but 
they  did  me  the  great  honour  at  that  time,  as  I  was  the  Canadian  repre- 
sentative on  their  Board,  of  electing  me  as  Executive  Committee  member  for 
a  term  of  three  years.    The  second  year  is  about  to  start. 

Now,  I  can  assure  you  gentlemen  that,  not  only  has  this  National  Asso- 
ciation been  a  benefit  to  me,  and  to  my  company,  but  it  has  been  a  benefit  to 
every  company  who  sent  men  to  take  a  position  on  any  of  the  National  com- 
mittees. One  man  at  one  of  those -committee  meetings  stated  that  they  had 
a  very  large  programme  of  construction  and  they  had  hard  work  to  spare 
their  engineer  to  go  to  a  meeting  in  New  York  in  connection  with  Electrical 
Apparatus  Committee — I  am  not  sure  exactly  what  it  was — one  of  the 
technical  committees.  This  engineer  went  to  New  York;  he  talked  over  his 
problems  with  the  individuals  of  that  committee  who  represented  very  large 
companies  and  men  of  great  experience,  and  visited  one  or  two  plants,  and 
when  he  came  back,  as  a  result  of  that  visit,  the  expenditure  of  that  com- 
pany was  curtailed  by  some  S200,000  just  from  the  ideas  he  had  picked  up  on 
that   journey. 

The  Association  can  only  benefit  to  the  extent  that  they  are  willing  to 
co-operate  and  co-operation  means  sending  their  men  to  these  committees 
and  allowing  the  National  Association  to  get  the  benefit  of  our  experience  and 
at  the  same  time  reaping  the  benefit  of  theirs.  It  especially  affords  me  pleasure 
in  being  able  to  testify  to  these  benefits. 

I  may  sa.v  we  have  had,  as  you  probably  are  aware,  a  great  deal  of  liti- 
gation, labour  trouble  and  disputes  with  government  ownership  in  Ontario, 
and  the  National  Association  has  been  of  material  advantage  to  me  on  var- 
ious occasions  in  connection  with  those  disputes.  On  one  occasion  I  practi- 
cally absorbed  the  time  of  three  or  four  of  their  experts  in  the  New  York 
office  tor  tlie  best  part  of  a  week,  not  only  in  the  day  time  but  at  night  in 
working  on  a  problem  in  connection  with  the  service  rendered  by  my  com- 
pany under  orders  of  the  Power  Controller  in  Canada.  The  material  worked 
up  there  was  accepted  and  afterwards  used  in  the  Exchequer  Court  in  a  very 
important  case  involving  a  claim  of  over  a  million  dollars.  1  was  just  going 
to  overlook  that  but  1  think  that  should  be  known  and  the  benefit  that  the 
NT.E.L.A.  conferred  on  my  company,  and  indirectly  to  the  association  here, 
should  be  mentioned. 

I  have  very  much  pleasure  in  moving  a  hearty  vote  of  thanks  to  Mr. 
lnsull  for  his  trouble  in  coming  here  and  to  the  National  Electric  Light  As- 
sociation for  sending  him.     (Applause.) 

M  R.  Dion:  It  affords  me  a  great  deal  of  pleasure  indeed  to  second  the 
resolution  of  thanks  to  Mr.  lnsull,  who  has  so  kindly  left  his  business  to  come 
and  honour  ii-  and  give  us  the  privilege  of  hearing  the  words  of  wisdom  which 
he  has  uttered.  I  feel  deeply  the  benefits  that  can  be  derived  by  members 
of  the  Canadian  Electrical  Association  from  the  National  Electric  Light 
Association  if  we  only  take  advantage  of  the  benefits  that  are  offered. 

It  is  quite  true  that  being  under  different  political  allegiance  some  of  our 
problems  are  different  from  those  of  the  United  States — to  some  extent,  and 
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that  it  is  impossible  for  the  National  Electric  Light  Association  to  give  us 
the  same  assistance  that  they  are  able  to  give  to  their  American  companies. 
Leaving  that  aside,  there  is  still  a  great  deal  of  assistance  that  they  can  give 
us  if  we  will  only  take  advantage  of  it. 

Mr.  McDougall  has  told  you  of  the  benefits  that  he  lias  received  for  his 
company.  He  would  not  have  received  those  benefits  if  he  had  not  gone  after 
them.  I  wish  to  say  if  we  have  not  as  members  of  the  Canadian  Electrical 
Association  got  as  much  as  we  might  have  got  from  the  National  Electric 
Light  Association,  it  is  largely  our  own  fault.  They  will  give  us  the  assistance 
if  we  go  after  it,  and  my  regret  is  that  we  have  not  done  so  to  sufficient  extent 
If  we  had  we  would  have  appreciated  perhaps  more  than  we  do  now  what 
they  can  do  for  us. 

My  advice  is  that  under  the  re-organized  society  which  we  have  been 
told  about,  the  re-organization  which  makes  the  society  still  more  useful. 
we  should  take  advantage  of  it  to  a  greater  extent.  We  should  go  to  it  with 
all  our  problems,  small  or  large.  It  is  to  be  expected  that  an  organization 
as  large  and  influential  as  it  is,  has  under  its  finger  ends  a  mass  of  information 
and  advice  which  can  be  useful  to  us. 

Again  1  wish  to  thank  Mr.  Insull  for  his  great  kindness  in  coming  to  us. 
(Applause.) 

The  President: — A  certain  proposition  has  been  moved  and  seconded. 
I  am  going  to  deal  with  the  matter  a  little  informally,  if  I  may  add  some 
words  of  my  own. 

There  are  one  or  two  personal  things  I  wish  to  allude  to.  With  respect 
to  Mr.  McDougall,  he  can  say  such  preposterous  things  seriously  that  those 
who  do  not  know  him  well,  might  think  there  is  an  atom  of  truth  in  his  re- 
marks. He  was  elected  not  only  once  but  twice,  not  from  efforts  on  his  own 
behalf  but  despite  the  objection  on  his  own  behalf  which  would  really  have 
kept  him  from  accepting  such  a  position,  if  it  had  not  been  so  voluntarily 
tendered  to  him  by  his  fellow  members  of  the  Association.  I  know  that  to 
those  years  he  might  very  well  have  added  another,  but  for  the  circumstance 
that  he  suggested  to  the  Association  they  should  make  a  change  from  him  to 
the  unworthy  holder  of  the  title  at  the  present  moment. 

Now,  as  to  the  speaker  of  this  afternoon,  I  should  like  in  the  first  place 
to  suggest  to  him  that  he  never  again  allude  to  facility  of  speech  on  my  part 
and  deny  any  such  quality  to  himself.  Will  he  permit  me  to  give  myself  the 
honour  of  associating  myself  with  him.  I  feel  that  he  is  an  exemplification  of 
that  thing  which  is  said  to  be  the  highest  art,  that  is  the  art  of  concealing  art. 
Occasionally,  you  know,  men  speak  with  such  ease  that  you  are  hardly  con- 
scious of  the  fact  that  things  are  being  done,  because  the  accomplishing  of 
them  is  so  easily  and  quietly  done.  And  that  is  the  case  of  the  speaker  this 
afternoon  who,  in  such  delightful,  terse  and  lucid  manner,  has  set  forth  some 
of  the  benefits  of  the  National  Electric  Light  Association.  While  he  bad 
opportunity  in  the  short  time  which  he  allotted  to  himself — we  would  have 
given  him  many  minutes  longer — we  feel  and  know  that  there  are  advantage- 
in  addition  to  those  which  he  allowed  himself  to  deal  with  in  speaking  to  us. 
I  can  assure  him  that  we  are  very  well  aware  of  the  fine  work  of  the  N.E.L.A. 
and   I  can  assure  him  also  that  we  deeply  appreciate  the  honour  of  being 
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associated  with  it,  and  not  only  that,  but  also  the  advantage  of  being  affil- 
iated with  it.  And  if  I  can  forecast  at  all  what  is  likely  to  happen  in  the 
immediate  future  of  this  Association,  I  venture  to  say  there  will  be  no 
serious  effort  whatever  to  dissociate  ourselves  from  the  N.E.L.A.,  but,  rather 
to  bind  ourselves  more  closely  with  it,  if  possible,  than  before. 

May  I  say,  in  refutation  of  his  suggestion  of  lack  of  facility  in  speaking, 
that  as  he  spoke  he  reminded  me  of  lines  which  are  very  favourite  ones  of 
mine  from  Tennyson,  and  which  1  would  like  to  give  you,  if,  for  no  other 
reason,  or  because  I  think  there  is  contained  a  splendid  admonition  as  to  how 
works  should  be  done: 

"He  wrought  all  service  with  a  noble  ease 
That  graced  the  lowliest  act  in  doing  it." 

I  am  not  suggesting  that  in  addressing  the  Canadian  Electric  As  ocia- 
tion  it  was  the  lowliest  possible  action  on  the  part  of  the  President-elect  of 
the  N.E.L.A.,  but,  it  was  as  compared  with  addressing  his  own  Association  a 
comparatively  small  matter  so  far  at  least,  as  members  attending  have  been 
concerned,  but  in  a  liberal  sense  it  has  been  quite  large  because  it  has  been  the 
address  of  not  only  one  individual  to  another  but  of  one  nation  to  another — 
nations  which,  in  my  judgment,  must  be  allied. 

It  is  with  peculiar  satisfaction  this  afternoon  that  we  welcome  one  who 
not  only  represents  the  nation  of  America,  but,  originally,  as  he  states,  was 
himself  a  journeyer  from  the  Old  Land.  He,  I  am  sure,  will  agree  with  me, 
and  you  all  will  agree  with  me  in  this,  that  the  fate  of  the  world  would  be  a 
sorry  one  indeed,  if  at  any  time  there  should  be  any  real  division  between  the 
two  great  English  speaking  divisions  of  the  human  race. 

Sir,  it  is  in  this  spirit  and  from  a  full  heart  that  1  tender  to  you  our  heart- 
iest thanks  for  your  address  this  afternoon. 

Mr.  Insull: — Mr.  President  and  gentlemen,  I  very  muoh  appreciate 
the  reception  that  you  have  given  me  here.  I  enjoyed  myself  immensely 
last  evening  at  your  dinner  and  later  on  at  your  dance,  and  shall  ever  remem- 
ber the  pleasure  it  has  given  me  to  be  present  here. 

Tin:  President: — We  now  have  the  pleasure  of  listening  to  a  paper  by 
Mr.  Colville  on  the  subject  "The  New  Viewpoint  on  Modern  Lighting," 
which  will  be  illustrated  by  slides,  and  I  shall  be  glad  if  Mr.  Doddridge  will 
occupy  the  Chair  during  that  paper. 

4Mr.  Doddridge  takes  the  Chair. 

Mr.  J.  R.  Colville: — Mr.  Chairman  and  gentlemen,  the  subject  on 
which  I  am  scheduled  to  speak  this  afternoon  is,  as  you  know,  "The  New 
Viewpoint  on  Modern  Lighting."  and  1  wisli  to  say  at  the  outset  that  I  am 
not  going  to  bore  you  with  any  dry  details  of  Lamp  manufacture  or  with 
details  of  illumination  design,  important  as  these  are. 
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THE  NEW  VIEWPOINT  ON  MODERN  LIGHTING 

By  J.  C.  Colville 
Abstract  of  the  Paper  presented. 

The  author  stated  that  in  the  United  States  there  was  an  unmistakable 
change  in  the  attitude  of  central  station,  lamp  and  reflector  manufacturer, 
and  consumer  toward  illumination.  This  change  in  attitude  has  been  sensed 
for  some  time  and  in  the  past  few  months  evidence  has  been  accumulating  so 
rapidly  as  to  leave  no  doubt  that  a  new  era  in  lighting  is  at  hand. 

It  was  pointed  out  that  while  remarkable  strides  have  been  made  in  the 
development  of  lighting  equipment,  the  proper  application  of  new  develop- 
ments has  lagged  somewhat  behind.  The  history  of  lighting  practice  has  in  a 
broad  sense  been  one  of  substitution: — substituting  carbon  lamps  for  gas, 
tantalum  or  gem  lamps  for  carbon,  Mazda  B  lamps  in  turn  for  these,  and 
finally,  in  many  cases,  substituting  Mazda  C  lamps  for  Mazda  B.  The  use  of 
these  higher  powered  illuminants  in  place  of  lower  powered  ones  has  not  been 
accompanied  with  the  necessary  steps  to  safeguard  the  stronger  illuminant 
against  glare,  with  the  result  that  the  opinion  that  an  interior  was  supplied 
with  "too  much  light"  was  often  expressed,  whereas  the  truth  was  that  there 
was  too  little  light  but  "too  much  glare". 

The  excellent  work  of  illuminating  engineers  in  promoting  really  good 
illumination,  in  developing  equipment  that  would  permit  the  use  of  high 
powered  sources  without  glare,  in  reducing  to  a  science  the  things  that  happen 
between  the  time  the  light  leaves  the  lamp  as  lumens  and  the  time  it  registers 
its  impression  on  the  eye,  was  briefly  discussed. 

Data  prepared  by  Mr.  Ward  Harrison,  which  showed  that  with  modern 
illuminants  it  was  possible  to  illuminate  industrial  plants  artificially  in  ac- 
cordance with  daylight  lighting  standards,  was  presented.  Tests,  conducted 
by  one  of  the  large  central  stations  in  the  United  States  on  production  results 
under  high  standards  of  illumination,  were  discussed  and  it  was  pointed  out 
that  increases  in  operating  expense  brought  about  by  good  lighting — increases 
ranging  from  9/10  to  5-5/10  per  cent,  of  the  pay-roll  of  the  plants — were 
accompanied  by  increases  in  production  as  recorded  both  by  plant  officials  and 
the  testing  engineers,  ranging  from  10  to  35  per  cent. 

Several  examples  were  cited  of  industrial  plants  where  improvements  in 
the  illumination  and  the  use  of  light  in  quantities  greatly  in  excess  of  those 
considered  practicable  only  two  or  three  years  ago  had  produced  results  which 
were  extremely  gratifying  to  the  industrial  executives.  The  part  light  plays 
in  accident  prevention  was  mentioned. 

The  foot-candle  meter,  an  instrument  which  takes  the  guess  work  out  of 
lighting,  was  discussed  at  some  length  and  its  application  shown.  This 
instrument  permits  illumination  to  be  measured  as  readily  as  a  thermometer 
permits  the  measure  of  temperature.  It  has  made  lighting  something  tang- 
ible, something  definite,  something  whose  effects  can  be  studied  quantita- 
tively by  the  man  who  pays  the  bills. 

The  importance  of  approaching  customers  through  the  medium  of  a 
lighting  demonstration  was  emphasized.    It  was  pointed  out  that  no  one  can 
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think  intelligently  with  regard  to  the  lighting  of  his  plant  unless  he  has  seen  a 

well-designed  system  in  operation.  He  must  have  something  to  serve  as  a 
criterion,  something  upon  which  to  base  his  imagination.  Many  industrial 
plant  officials  are  thoroughly  convinced  of  the  importance  of  proper  lighting 
and  beliei  e  t  bal  their  plants  are  well  lighted  when  inspection  of  the  plants  will 
show  that  their  lighting  is  far  from  adequate  as  judged  hy  modern  standards. 
Reference  was  made  to  the  booklet  "Seeing  is  Believing."  published  by  the 
Lighting  Sales  Bureau  of  the  National  Electric  Light  Association,  and  it  was 
urged  that  all  interested  obtain  copies  of  this  booklet  and  take  the  time  to 
read  it.  It  explains  the  reasons  for  the  effectiveness  of  the  lighting  demon- 
stration and  gives  data  which  simplify  the  installation  of  a  demonstration 
room. 

In  conclusion  the  author  showed  a  number  of  slides  of  industrial  light- 
ing where  the  illumination  ranged  in  general  between  ten  and  twenty  foot- 
candles  and  where  the  results  obtained  have  been  extremely  satisfactory  to 
t  lie  plant   managers. 

ILLUSTRATIONS 

Fig.  22:  The  Foot-Candle  Meter,  an  instrument  which  permits  illumi- 
nating readings  to  be  quickly  and  easily  taken  at  the  work.  It  measures 
light  much  as  a  thermometer  measures  temperature.  It  is  particularly  use- 
ful in  gauging  lighting  requirements  and  in  checking  the  maintenance  of  a 

lighting  system. 

Figs.  23  and  24: — The  same  interior  before  and  after  the  lighting  special- 
ist has  done  his  work.  It  is  transformations  of  this  kind  which  are  making 
industrial  executives  strong  advocates  of  real  illumination. 

Fig.  25: — This  armature-winding  room  is  an  instance  where  within  a 
period  of  a  year  the  plant  management  found  it  profitable  to  increase  the 
illumination  by  three  successive  steps  from  5  foot-candles  to  17  foot-candles. 
It  was  felt  that  the  cost  of  light  was  negligible  compared  with  the  total  cost  of 
production. 

The  Chairman: — Are  there  any  gentlemen  present  who  would  like  to 
contribute  something  to  the  discussion  of  this  most  interesting  paper? 

The  President: — Having  the  pleasure  of  listening  to  the  paper  this 
morning  and  the  paper  this  afternoon,  I  should  like  to  give  my  individual 
testimony  to  tin  extreme  interest  and  extreme  worth  of  both  of  the  papers. 
They  were  tremendously  interesting  to  all  who  had  the  pleasure  of  listening 
to  them,  and  I  should  like  to  voice  my  great  appreciation  on  behalf  of  the 
Association  of  the  kindness  of  the  gentlemen  giving  these  excellent   papers. 

Mr.  MacLACHLAN:  Just  one  point  I  would  like  to  draw  out .  in  all 
these  pictures  we  have  seen  of  improved  illumination  it  is  noticed  that  there 
is  not  one  BUD-station  or  power  house.  Would  not  it  be  possibly  well  for  the 
public  utilities  to  illuminate  their  own  properties  adequately,  possibly  a  little 
more  than  adequately,  from  an  advertising  standpoint  alone.  I  know  what 
it  would  do  to  improve  the  accident  record  of  those  public  utilities,  having 
possibly  been  in  every  power  house  and  sub-station  in  Ontario  and  some  in 
Quebec.    I  think  there  are  a  LT<i<i(l  many  passages  that  could  be  better  illurai- 
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Dated,  and  then  you  could  take  your  possible  customer  in  and  show  him 
good  illumination. 

Mr.  Colville: — I  did  not  do  more  than  touch  on  the  subjecl  of  acci- 
dents.    1  suppose  you  arc  familiar  with  the  fact  that  statistic  gathered   by 
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insurance  companies,  which  I  think  we  arc  all  willing  bo  admit  are  uncanny  in 
their  accuracy,  show  that  of  91,000  industrial  accidents  investigated  in  1910, 
24  v  Hi','  were  due  to  either  improper  or  inadequate- illumination.  There 
has  been  some  change  since  then  because  illumination  has  been  progressing 
in  the  meantime.  1  believe  1  am  correct  in  saying  a  great  deal  of  progress  has 
been  made  in  the  last  6  or  8  months.  The  big  improvement  seems  to  have 
happened  in  the  last  six  or  eight  months  because  it  is  since  then  that  the 
manufacturers  have  taken  matters  more  or  less  in  their  own  hands. 

This  figure  of  24. s'  [  is  impressive,  but  I  like  to  think  of  it  in  this  way: 
Whenever  you  meet  a  person  who  has  been  injured  in  a  factory,  it  is  just  one 
chance  in  four  that  illumination  was  at  fault  in  causing  that  injury. 

Mr.  Geo.  K.  McDovgall: — Mr.  Chairman,  as  Mr.  Grier  says  we  are 
very  much  indebted  to  Mr.  Colville  for  this  paper  and  for  the  lantern  slides. 
1  have  been  working  along  these  lines  and  I  can  bear  him  out  in  saying  it  is 
almost  impossible  to  put  in  a  lighting  installation  that  is  too  good.  I  think 
that  in  all  the  cases  I  have  had  anything  to  do  with,  I  was  always  sorry 
afterwards  I  did  not  figure  the  illumination  about  one  hundred  per  cent, 
greater.  It  is  a  very  difficult  thing  to  start  the  ball  rolling  and  there  is  a  great 
deal  of  missionary  work  required  to  convince  shop  management  that  there  is 
a  great  deal  in  illumination.  They  will  all  admit  that  there  is  a  lot  in  it,  but 
to  get  them  to  actually  move  is  a  different  story.  In  most  shops  the  equip- 
ment that  has  been  put  in  is  of  such  a  cheap  character,  such  as  tin  shades, 
and  other  inferior  material,  that  after  a  month  or  so  of  use  the  workman 
finds  it  is  absorbing  so  much  light  that  he  takes  the  shade  off.  The  result  is 
he  very  soon  thinks  the  lamp  is  not  big  enough  and  he  gets  a  bigger  one,  and 
the  result  is  that  he  cannot  see  at  all,  as  the  light  he  is  getting  is  all  glare. 

The  great  trouble  in  this  country  is  that  there  is  too  much  individual 
lighting  used.  The  great  fault  of  individual  lighting  is  the  contrasts  produced. 
The  eye,  as  a  protection,  adapts  itself  to  the  brightest  field  in  view,  with  the 
result  that  a  bright  lamp  in  the  field  of  vision  causes  the  aperture  of  the  eye 
to  close  down  and  prevents  him  from  seeing  his  work  properly. 

There  are  a  great  many  people  that  do  not  realize  that  illumination  can  be 
calculated.  It  is  an  engineering  subject  but  there  are  not  enough  trained  men 
that  are  interested  in  it.  The  layman  realizes  that  he  ought  to  have  better 
lighting  but  he  does  not  know  how  to  go  about  it.  Salesmen  are  too  apt  to 
sell  efficient  fixtures,  not  efficient  lighting.  Efficient  fixtures  in  one  case  may 
be  very  inferior  fixtures  for  another  class  of  work.  To  be  able  to  advise 
people,  salesmen  ought  to  be  educated  to  know  what  type  of  fixture  is  re- 
quired for  a  certain  type  of  work.  For  instance,  a  good  lighting  fixture  may 
be  entirely  out  of  place  in  a  machine  shop,  as  the  lighting  might  he  so  diffused 
that  form  could  not  be  recognized  properly. 

I  have  had  numerous  talks  with  public  utility  managers  and  others  in 
regard  to  this  question  and  find  it  hard  to  move  them.  They  think  that  tin 
business  is  coming  in  and  the  lighting  fixture  salesman  is  educating  the  public 
to  better  lighting,  but  as  a  rule,  he  is  not.  He  may  sell  them  expensive  equip- 
ment and  has  really  given  them  no  advantage  over  otehr  equipment.  I 
think  it  is  up  to  the  public  utilities  to  do  the  educational  work.  If  they  do 
it  will  well  repay  them. 
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As  Mr.  Colville  has  remarked,  the  intensities  have  gone  up  four  and 
five  times.  This  means  that  the  sale  of  current  for  lighting  would  be  increased 
in  proportion  and  this  is  usually  one  of  the  divisions  of  load  that  operates  on 
higher  rates.  In  most  manufacturing  plants  the  load  factor  on  the  lighting 
equipment  is  fairly  high  as  the  equipment  runs  a  good  deal  of  the  time. 
There  are  very  few  factories  that  are  not  using  a  great  deal  of  artificial  light. 
In  fact  I  think  about  25  per  cent.,  if  I  am  not  mistaken,  of  our  totai  working 
time  is  put  in  under  artificial  lighting  conditions. 

Mr.  Colville: — Out  of  a  survey  of  about  500  industrial  plants  in  the 
United  States,  chiefly  in  the  industrial  sections,  we  learned  the  surprising 
fact  that  less  than  ten  per  cent,  of  those  plants  would  come  to  the  central 
station  for  information  on  lighting.  The  majority  of  them  would  go  to  some 
fixture  dealer.  Now,  the  central  station  is  the  one  that  has  its  customer's 
business  most  closely  at  heart  and  is  the  one  in  most  intimate  touch  with 
buyers  of  lighting  and  it  should  certainly  be  in  a  position  to  give  the  kind  of 
information  that  the  customer  wants.  This  lighting  demonstration — I  do 
not  want  to  harp  unduly  on  that  subject — this  lighting  demonstration  gives 
opportunity  for  the  central  station  to  gather  in  the  fixture  men  and  show 
them  what  is  what,  and  gives  the  central  station  men  a  chance  definitely,  to 
take  the  leadership  on  illumination  and  makes  for  co-operation  and  the 
selling  of  the  kind  of  fixtures  best  suited  for  the  work. 

1  want  to  say  also  that  the  N.E.L.A.  is  preparing  a  handbook.  One  of 
the  sections  of  it  deals  with  industrial  lighting  and  this  subject,  will,  I  believe, 
be  very  well  covered  in  that  handbook. 

The  Chairman:  -Any  further  discussion?  If  not,  I  want  to  say  that  it 
gives  me  a  great  deal  of  pleasure  to  convey  to  Mr.  Colville  the  thanks  and 
appreciation  of  this  Association  for  his  very  interesting  address.  It  is  a 
subjecl  which  is  of  very  considerable  importance  to  the  members  of  the 
Canadian  Electrical  Association.  I  think  in  the  past,  and  a  great  many  of  us 
in  t he  present  as  well,  we  have  thought  too  much  of  selling  our  product  as 
light  instead  of  selling  it  as  illumination. 

\\  hile  1  am  on  my  feet  I  would  like  to  thank  the  General  Electric  Com- 
pany of  the  United  States  for  sparing  Mr.  Colville  to  come  here  and  address 
us.     1  would  ask  him  to  convey  our  thanks  to  his  company  for  that  favor. 

Mr.  (  hrier  lakes  t  he  ( 'hair. 

Tin:  President: — That  closes  what,  1  am  sure  you  all  agree  with  me, 
lias  Keen  a  very  delightful  afternoon  and  also  closes  the  open  meeting  of  the 
Convention. 
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Power  Cables 


Cross  Section  of  a  two- 
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armored  cable  for  a  work- 
ing pressure  of  600  Volts. 
Tbis  type  ot  cable  is  emin- 
ently suitable  for  installa- 
tions where  the  cable  is 
laid  in  the  ground  without 
cable  ducts.  The  steel  tape 
armoring  affords  ample 
protection  to  the  lead 
sheath. 


Cross  Section  of  a  three 
sector  conductor  750,000 
circular  mill  paper  insula- 
ted, lead  covered  cable  for 
a  working  pressure  of  600 
Volts.  Note  the  shape  of 
the  sector  conductors.  The 
well  rounded  corners  are 
so  designed  to  prevent  dan- 
gerous electrical  stresses 
between  each  conductor 
and  either  of  the  other 
conductors  or  the  lead 
sheath. 
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PROCEEDINGS 

The  Thirty-firEi  Annual  Convention  of  tin  Canadian  Electrical  Associa- 
tion was  held  in- the  City  of  Quebec  at  the  Chateau  Frontenac  on  the  15th, 
lfith  and  17th  of  June.  1921. 

In  spite  of  the  distance  to  be  travelled  by  most  of  the  delegates,  the 
attendance  was  quite  a  large  one,  there  being  also  many  ladies  accompanying 
the  delegates. 

Amongst  some  of  the  prominent  men  in  the  electrical  industry  who  at 
tended  the  Convention  could  le  mentioned: 

Milan   R.   Bump,   Pres.   of   the   National    Electric    Light    Association,    New 
York. 

W.   H.  Onken.  .Jr.,   Editor  of  the   Electrical   World.    New    York. 

W.  L.  Coodwin,  Con.  Manager  of  the  Society  for  Electrical   Development. 
Inc.    New    York. 

K.    1>.   Thornton,    I'res.    Electrical   Co-operative    Asrtcciaticu    for   the    Prov. 
of  Quebec.  Montreal. 

Samuel  L.  Chare,  Westinghouse  Company,  New  York. 

Dr.   Walter  Carr,    Editcr,    Electrical    News,   Toronto 
and  several  others. 

The  Convention  was  pronounced  as  having  been  a  most  successful  jjather- 
iny.  This  was  largely  due  to  the  masterly  way  in  which  it  was  handled 
by  President  A.  Monro  Crier,  besides  the  untiring  efforts  of  the  Local  Re- 
ception Committee,  headed  by  Mr.  A.  P.  Doddridge,  and  also  the  kindness 
of  the  Local  Companies — not  to  mention  the  fact  that  the  old  historic  city  of 

Quebec    has   a   charm    of    its   own. 

OPENING    SESSION. 


Wednesday,  Jink    15th. 
President   A.  Monro  Grier  in   tl<<    chair. 

The  President:— -Gentlemen,   I    regrel   to  say  that   we  shall   nol   have  the 
honour  of   hearing   from   Sir   Charles   Fitzpatrick   this   morning.     To    me    in 
dividually  this   is  a   great,  disappointment,  because    I    have  had   the   pleasure 
of  watching   his  career,   in   which   he  has  gone   from   greatness  to  greatness, 
first    as   a    successful    lawyer,   then    successful    legislator,    later   as    successful 

Minister  id'  the  Crown,  then  a  success  as  judge,  being  head  id'  the  Judicial 
Bystem  in  Canada,  and  now  Lieutenant  Governor  of  the  Province  of  Quebec 
It  is  a  career  of  very  great  interest,  and  of  course  of  notably  great  interest 
to  us  who  come  from  Ontario  to  Quebec  Whilst  we  have  not  the  pleasure 
of  listening  to  sir  Charles  Pitzpatrick,  we  are  to  have  the  very  great  pleasure 
of  listening  to  the  Mayor  of  the  City  of  Quebec. 

There    is   a    charm    to   us   of   Ontario    in    coming    into    the    Province   of   Que 
bee,    as    well    as    to    the    City    of    Quel  ec.    in    that    it    gives    us     (those    of    US    who 

are  of   right   mind)    the   opportunity  of   expressing   t<>   those    in   Quebec,   our 
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mtv  great  appreciation  of  that  wonderful  Provir.ce.  If  their  are  those  Who 
fail  to  appreciate  the  qualities  of  the  artizans  of  the  Province  of  Quebec, 
certainly  those  who  so  fail  arc  not  to  be  found  in  the  ranks  of  the  Canadian 
Elect  rical  Association. 

Mr.  Mayor,  it  is  with  a  sense  of  the  worth  of  those  things  which  we 
represent,  thai  we  welcome  you  to  ourselves,  as  one  who  is,  I  understand,  to 
give  us  a  welcome  to  your  splendid  City  of  Quebec. 

MR.  J.  SAMSON.  MAYOB  OP  THE  CITY  OF  QUEBEC:— 
Monsieur   le    President,    Messieurs   ]es   Officiers   et    Membres   de   la    Canadian 

Elect  rical  Association : 
Monsieur  le  President,       Messieurs: 

Les  citoyens  ile  Quebec  appr^eient  hautement  I'honneur  que  vous  lev 
taites  en  rhoisissant  Quebec  eonmie  siege  de  votrc  trente-et-unicrne  convention 
annuelle,  et  je  viens,  aujourd'hui,  comme  Maire  'le  Quebec,  voua  Bouhaiter  la 
plus  cordiale  bienvenue. 

Nous  avons  ton. jours  le  desir  de  grouper  en  notre  villc  le  plus  grand 
oombre  possible  tie  representanta  des  puissantes  socie-tes  scientifiques  on  com- 
merciales.  D'abord,  parceque  notre  ville  a  tou jours  etc.  depuis  sa  fondation, 
en  Kins,  lm  cent  it  intelleetuel  des  plus  actifs,  et  ensuite,  parceque  la  Provi- 
dence a   repandu  stir  la  villc  et  scs  alcntours  les  plus  grands  avantages,  de 

nature  a   attirer  la  liienveillante  attention  des  homines  d'affaires. 

Nous  sommes  situes  geographiquement  an  ■■ .!,    Kaetivitd  commerciale 

et  industrielle.  Notre  port  est  magniflque  et  si  bien  prepare  par  la  nature, 
qu'il    reste  ties  peu  a    faire   par  la   main   d'oeuvre  pour  qu'il    se  transformc 

aussitdt    en    l'un    iles    plus    licnux    et    des    plus    M*irs    ilu     momlc    entier.       Notre 

climat  et  sain.  Nous  avons  abondance  'I 'air  pur,  d'eau  potable,  'les  res- 
sources  illimitees  en  bois  et  en  mines.  Notre  people  est  intelligent,  travaillant, 
ties  apte  a  devenir  expert  en  toutes  les  branches  'le  I'industrie,  consciencieus 

et     le-pertlieux    'les    lois,    et     pres(ju  'cut  iercment     oulilienx      iles    (jiierelles    et     iles 

t  roubles  ouvriers. 

Et    si    nous  i-ims'nlerons   niaintenant.   les    intent-   <ominerrianx    de   votre    As 

sociation,  nous  pourrions  ajouter  que  nous  possesions  autour  de  la  ville  'les 
sources  illimitees  d'energie  et  de  pouvoir  61ectrique,  qui  pourraieni  (aire  de 
Quebec  l'un  iles  |ilus  grands  cent  res  i|e  I'industrie  electrique. 

.le  vous  engage  fortement  a  visiter  nos  champs  'le  bataillea  nistoriques  et 
mis  lieux  celfcbres,  sans  surtout  oublier  de  eowiderer  attentivement  les  avan- 
tages qui  vous  -out  ouverts  dana  le  domaine  commerciale  et  industriel. 

I'n  voyanl  I'enorme  quantity  d'energie  61ectrique  'lent  nous  disposons,  et 
que  noua  avons  encore  augmeutee  et  d6velop6e  par  notre  travail,  vous  sere/. 
aussitot  convaincua  'In  brillanl  avenir  qui  nous  est  offert,  a  condition  que  nous 
puissiona  faire  usage  'le  toutes  nos  ressources. 

Monsieur  le  President,  Messieurs,  Avant  de  terminer,  je  reitere  encOre  une 
i"i  mis  fouhaita  et  j 'espere  dans  notre  ville  voua  -era  'les  plus  agreablea  et 
que,  comme  pour  les  conventions  preceMentes,  voua  obtiendrez  un  plein  sucees  de 
vos  importantes  deliberations. 

Mr.   Chairman,   Gentlemen    ((Hirers   ami    Members  of   the  Cauadian    Elec 
trical  Association  in  < '(invention  at  Quebec, 

.1//.  Chairman,  Gentlemen: — The  citizens  of  Quebec  appreciate  the  honor 
which  you  have  conferred  upon     their  City  by  selecting  it  as  the  seat  of  your 
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thirty-first  annual  Convention,  and  I  am  here,  as  Mayor  of  Quebec,  to  tender 
you  the  most  cordial  welcome. 

We  are  anxious  to  secure  as  many  as  possible  of  these  important  social 
gatherings  as  are  afforded  by  Conventions  of  scientific  or  of  business  men. 
First,  because  our  City  has  always  been  since  its  foundation  in  1608  an  ac- 
tive intellectual  centre,  and  also  because  Providence-  has  bestowed  on  Quebec 
and  surroundings  most  precious  advantages  which  claim  the  attention  of  the 
business  world. 

Our  site  geographically  speaking  is  a  most  desirable  centre  for  com- 
mercial and  industrial  activities.  Our  Harbour  is  magnificent,  and  so  well 
prepared  by  nature  that  it  needs  but  few  artificial  improvements  to  make 
it  one  of  the  very  finest  and  surest  in  the  world.  Our  climate  is  healthy. 
We  have  pure  air,  abundance  of  water,  unlimited  resources  in  timber  and 
in i ues.  Our  population  is  intelligent,  hardworking,  easily  becoming  expert 
in  all  lines,  conscientious  and  respectful  of  law,  and  almost  entirely  free  from 
labor  disputes. 

Now,  if  we  consider  the  special  lines  of  the  business  of  your  Association, 
we  may  add  that  we  have  around  Quebec  unlimited  resources  in  electrical 
energy  and  power,  which  could  make  of  our  City  one  of  the  most  valuable 
centres  of  electrical   activities. 

I  entreat  you  to  visit  our  City,  to  not  only  admire  our  venerable  land- 
marks and  historic  associations,  but  also  to  appreciate  our  facilities  in  of- 
fering you  commercial  and  industrial  enterprises.  An  examination  of  the 
amount  of  electrical  energy  which  may  be  establisned  and  developed  in  Que- 
bec, will,  I  hope,  convince  you  of  the  great  future  reserved  to  our  City,  if  we 
can  use  all  our  possibilities. 

Mr.  Chairman,  Gentlemen,  I  wish  you  a  pleasant  stay  in  our  midst. 
and  we  all  hope  that,  like  all  the  preceding  ones,  this  Convention  -a ill  be  a 
great  success.     (Applause.) 

The  President: — Gentlemen,  we  have  listened  with  very  great  interest 
to  this  address  to  us  from  the  Mayor  of  the  City,  who  has  been  kind  enough 
to  give  it  in  both  French  and  English  form.  I  should  like,  in  passing,  to 
point  out  that  in  the  Provinces,  other  than  the  Province  of  Quebec,  it  would 
be  very  difficult,  if  not  impossible,  to  get  any  Mayor  to  give  an  address  in 
both  French  and  English,  which  would  be  acceptable  to  the  people  of  both 
languages.  This  has  been  done  for  us  by  the  Mayor  this  morning,  and 
therefore  we  appreciate  not  only  the  kind  sentiment  as  well  as  the  very  acute 
commercial  and  other  observances  which  he  has  made,  but  also  the  manner 
in  which  the  remarks  have  been  extended  to  us. 

On  behalf  of  the  Association,  Mr.  Mayor,  I  thank  you  very  much  indeed 
fcrr  your  cordial  reception  of  us  here,  and  we  can  assure  you  that  we  shall 
do  our  very  utmost  to  get  a  further  knowledge,  while  here,  of  some  of  the 
wonderful  social  as  well  as  aesthetic  charms  and  beauties  of  Quebec. 

Let  us  respond  by  a  hearty  vote  of  thanks  to  the  Mayor  for  his  delightful 
address.      (Applause.) 

The  MAYOB: — I  thank  you  very  much,  and  trust  you  will  enjoy  your 
stay  here. 

The  President: — It  is  quite  the  usual  thing  for  the  President  to  make 
some   remarks  at   the   beginning   of   the   Convention.        As   you   are   aware,   I 
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have  not  always  done  so,  and  I  am  not  doing  so  this  morning.  I  do  wish  to 
say  this  however.  You  have  all  been  exceedingly  kind  and  tolerant  to  me 
as  President  of  this  Association,  and  it  would  be  a  bit  of  insincerity  on  my 
part  to  surest  that  it  does  not  mean  anything  on  your  part  towards  me. 
I  believe  the  expressions  of  good  will  and  kindness  have  been  quite  sincerely 
and  faithfully  uttered.  I  should  like  to  say,  that  if  that  has  been,  and  I 
believe  it  has  beer  the  case  with  yourselves,  most  decidedly,  it  has  been  so 
in  my  cum'.  In  that  spirit  then  I  meet  you  all,  and  I  recognise  that  you 
inert    me    in   just    the    same   spirit. 

My  own  feelings  about  this  Convention  are  that  it  is  going  to  be  an 
exceedingly  enjoyable  one,  and  1  think  if  we  pay  attention  to  the  papers 
which  are  going  to  be  read,  and  if  those  who  know  anything  about  the 
papers  will  discuss  them,  we  shall  get  a  considerable  amount  of  useful  help 
from  the  Convention.  The  Convention  should  not  be  a  matter  of  enjoy- 
ment only,  nor  should  it  be  all  work,  but  there  is  no  reason  why  we  should 
not  work  well  while  at  work  and  play  well  while  at  play. 

It'  by  any  chance  any  reader  of  a  paper  finds  that  to  read  it  in  full 
would  mean  that  he  would  substantially  overlap  his  time,  I  shall  trust  to  him 
to  siM'  that  by  the  shortening  of  his  paper,  he  keeps  within  his  time,  because 
the   papers   are   printed    and    copies   wdl    be   circulated    later. 

The  first  item  is  the  report  by  the  Secretary-Treasurer.  I  am  not 
<joing  to  take  up  your  time  now  by  reference  to  the  qualities  he  has  displayed. 
It  is  sufficient  to  say  in  passing  that  during  the  course  of  the  year  we 
have  had  the  finest  and  most  efficient  Service  rendered  by  the  Secretary. 

REPORT  OF  SECRETARY-TREASURER,  1920-1921 

Mr.  Pn  s'ul<  at  inn]  M(  mbrrs : —  The  year  coming  to  an  end  has  been  one 
during  which  several  changes  have  taken  place  within  the  Association.  The 
headquarters  were  moved  to  Montreal,  this  being  the  natural  outcome  of  the 
situation    in   the  power  business.       The   re-organization   of   the   Sections  and 

Committees  has  been  effected  so  as  to  lit  in  with  those  of  the  \.  K.  L.  A., 
and   we   now    have  a    Technical   Section   with   four  standing  committees,  namely: 

Meter  Committee. 
Electrical  Apparatus  Committee. 
Overhead   Systems  Committee. 
Hydraulic  Power  Committee. 
The  Commercial   Section   has  four   Bureaus,      as   follows:  — 
Power  Sales. 
Lighting    Sales. 
Merchandise    Sales. 

Salesmen  's  Education. 
The  Accounting  Section  and  the  Public   Relations  Section. 

Besides  the  above  we  also  have  an  Accident  Prevention  Committee  and  a 
.Membership  Committee.  There  have  been,  during  the  year,  one  or  two  tem- 
porary  committees   formed   for   looking  into  questions  of  the  moment. 

The   chairman    of   each   of   the   standing   Sections   and    Committees    is   a 
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member  of  the  same  national  Section  or  Committee  of  the  N.  E.  L.  A.  so 
that,  by  this  means,  a  contact  is  established  between  all  the  people  interested 
in  any  one  subject  in  the  whole  of  the  North  American  continent  ,and  the 
very  latest  information  at  all  times  is  available  to  the  members.  Undoubtedly 
after  another  year  of  this  system  the  various  committees  will  work  to  even 
greater  advantage  than  they  have  during  the  first  trial  year  and  greater 
benefits  will  be  derived.  It  is  well  to  remember,  however,  that  these  results 
can  only  be  obtained  through  the  co-operation  and  efforts  of  the  various 
committeemen,  and  it  is  of  the  greatest  importance  that  meetings  be  well 
attended  even   if  lengthy  journeys  are  necessary. 

The  Executive  Committee  have  had  four  meetings  during  the  year  which 
were  well  attended  and  a  good  deal  of  important  business  was  handled.  Your 
Secretary  attended  two  of  the  Executive  Meetings  of  tin*  N.  E.  L.  A.  and 
the  Chicago  Convention. 

In  the  course  of  the  last  ten  months  special  efforts  have  been  made 
by  the  membership  committee  to  increase  the  number  of  members  of  the  As- 
sociation with  very  gratifying  results  as  will  be  stated  in  the  report  of  the 
Membership  Committee. 

Amongst  the  main  activities  of  the  Association  during  the  past  year 
should  be  mentioned  the  formation  of  the  St.  Maurice  Valley  Section  of  the 
C.  E.  A.  This  was  formed  for  the  benefit  of  the  members  located  at 
Grand 'Mere,  Shawinigan  Falls,  Three  Rivers  and  ultimately  La  Tuque. 
Several  meetings  have  been  held  at  which  very  interesting  papers  were  pre- 
sented.  This  new  Section  has  now  a  membership  of  approximately  seventy- 
five,  and  its  formation  has  been  successful  enough  to  suggest  the  formation 
of  similar  sections  at  other  centres  in  Canada  where  a  sufficient  number  of 
members  are  grouped  together.  The  Toronto  Section  has  been  in  existence 
for  a  number  of  years  and  has  also  proved  of  continued  interest  to  the  mem- 
bers. 

While  on  this  subject  of  sections,  it  might  be  of  interest  to  mention 
that  your  Secretary  has  been  corresponding  with  members  in  the  Maritime 
Provinces  and  Western  Canada  with  a  view  to  the  formation  of  Geographic 
Divisions  which  would  offer  a  better  means  to  far  distant  members  of  having 
their  own  gatherings  and  committees,  and  make  the  Association  of  greater 
value  to  them  on  a  plan  similar  to  that  of  the  X.  E.  L.  A.  However,  it  seem- 
that  until  such  time  as  a  representative,  or  someone  truly  interested  in  the 
affairs  of  the  Association  takes  upon  himself  the  duty  of  making  a  personal 
canvas  of  the  bigger  companies  in  such  localities,  that  little  can  be 
accomplished,  as  corresponding  is  a  comparatively  unconvincing  way  of  placing 
before  them  the  many  advantages  to  be  derived  from  the  Association  ami 
the  formation   of  such   Divisions. 

Although  to-day  practically  all  of  the  most  important  central  station 
companies  and  electrical  manufacturers  are  members,  the  membership  should 
certainly  be  greater  and  have  a  larger  representation  of  companies  in  tin- 
far  Provinces  in  order  to  make  the  Association  truly  representative  of  the 
industry  in  Canada,  and  it  behoves  Us  all  to  take  a  greater  interest  in  its 
expansion  by  enlisting  hew  members  whenever  possible,  as  the  larger  the  or- 
ganization becomes  the  greater  service  it  can  be  to  one  and  all  of  its 
members. 
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Another  matter  of  general  interest  to  the  electrical  fraternity  in  Canada 
is  the  medal  offered  by  the  Association  for  successful  cases  of  resuscitation 
by  the  Prone  Pressure  Method,  details  of  which  will  be  given  in  the  report 
of  the  Accident  Prevention  Committee. 

The  Proceedings  were  printed  as  in  the  past,  and  sent  out  to  all  mem* 
bers.  They  ((insisted  of  150  pages  of  printed  matter  as  against  135  the 
previous  year.  As  most  of  you  have  noticed  this  year,  advertisements  were 
secured  to  partly  defray  the  cost  of  the  printing,  besides  being  of  decided 
advantage  to  those  wishing  to  avail  themselves  of  the  opportunity  of  placing 
their  name  before  the  members  of  the  Association. 

During  the  year  four  circular  letters  and  four  questionnaires  were  sent 
out  to  Class  "A"  and  Class  "D"  members  besides  nearly  three  hundred 
letters  for  soliciting  new  members.  including  the  above,  with  the  regular 
routine  correspondence,  nearly  two  thousand  letters  were  sent  out  from  the 
office  of  the  Secretary. 

The  finances  of  the  Association  can  be  considered  as  satisfactory  when 
everything  is  taken  into  account.  The  receipts  have  been  higher  than  pre- 
vious years,  owing  largely  to  the  scale  of  dues  paid  by  the  member  companies 
of  various  (lasses.  Expenditures  were  also  higher  than  previously,  due  to 
various  causes  such  as  moving,  higher  cost  of  printing  and  stationery,  greater 
office  expenses  through  larger  activities  and  a  few  other  items  as  shown  in 
the  accompanying  statement.  It  is  pleasant  to  state,  however,  that  in  spite 
of  the  heavy  expenditure  the  net  balance  is  higher  than  in  any  other  year 
in  the  history  of  the  Association. 

Of  the  dues  collected  for  membership  50%  is  paid  to  the  X.  E.  L.  A., 
and  it  would  seem  desirable  that  the  members,  being  aware  of  the  fact 
that  half  their  dues  are  paid  to  the  bigger  Association,  should  take  full  ad- 
vantage of  all  the  privileges  of  the  latter  and  avail  themselves  of  the  various 
(lasses  df  literature  and  information  which  are  always  available  on  demand  to 
members  at  laTge. 

It  was  your  Secretary's  privilege  in  the  course  of  the  past  few  months 
to  lie  in  touch  with  a  good  many  people  in  our  line  of  business  both  in 
Canada  and  the  United  States.  In  view  of  this  fact  it  might  be  permissible 
as  this  report  nears  its  end  to  express  one's  opinion  as  to  existing  conditions 
and   what   might  be  expected. 

While  it  would  be  shortsighted  to  ignore  the  present  state  of  business 
depression  which  exists  everywhere  as  a  consequence  of  the  after  effects  of 
the  great  war  with  the  many  readjustments  which  are  now  taking  place  and 
are  yet  t.  take  place,  if  the  ], resent  inflated  value  of  money  is  to  be  brought 
down  to  its  proper  standard,  we  nevertheless,  engaged  as  we  are  in  one  of  the 
basic  and  fundamental  industries  of  our  times,  must  necessarily  push  forward 
on  Bound  economic  lines  if  we  arc  to  fulfil  the  requirements  of  our  growing 

country,  and  there  LB  no  reason  why  we  should  not  believe  that  once  the  pre- 
sent clouds  have  cleared  away  the  Power  and  Electrical  business  in  general 
in  Canada  is  bound  to  rea.h  a  scale  not  experienced  in  the  past,  as  it  wdl 
then    Undoubtedly    go    forward    by    leaps   and    bounds. 

It  was  mint ioned  at  the  Chicago  Convention  two  weeks  ago  that  $5,000,- 
000,000  would  lie  required  within  the  next  five  years  to  take  care  of  the 
demands  on  the  electrical  industry  in  the  United  States,  if  the  people  were 
to  be  properly  supplied  with  all  the  requirements  of  modern  comfort  and  Liv- 
ing, and  while  in  Canada  the  figures  cannot  be  on  such  a  stupendous  scale  as 
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our  population  is  not  large  enough,  yet  in  view  of  this  country  being  more 
intensively  electrified  per  capita,  we  can  expect  that  future  expansion  of  our 
business  will  also  reach  very  high  figures. 

As  a  closing  won!  to  this  annual  report  your  Secretary  wishes  to  thank 
all  the  members  of  the  Executive  and  of  the  Association  in  general  for  their 
hearty  support  and  co-operation  in  his  work  during  the  past  year. 
Respectfully    submitted, 

Eugene  Vixet,  Secretary-Treasurer. 

PROFIT   AND    LOSS    STATEMENT    FOR    TWELVE    MONTHS    ENDING 

MAY  31,  1921. 
BALANCES  AS  AT  JUNE  1920. 

Cash    in    Bank $3,562.19 

•ash  on  Hand 22.80 

Victory    Bom  Is    maturing    1933 700.00 

$4,284.99 

RECEIPTS   FOR    YEAR. 

Membership  dues  class  A.  fixed 1,510.00 

percentage 3, 440. 61 

B 619.00 

"         "         "  C 115.00 

D 1,230.00 

E 54.00 

F 195.00 

G 90.00 

Income   from    Advertisements    in    Proceedings    .  .        840.00 

Interest  on  Victory  Bonds 38.50 

Miscellaneous  Income .    .  -        248.01     $8,380.12 

$12,665.11 

DISBURSEMENTS. 

N.   E.  L.  A.  5D%  of  dues  1919-1920 $    397.44 

1920-1921   uj,  to  date     3,592.82 

Sundries    (Handbooks) 17.00 

Honorarium   Secty.-Treas.    1920 1,000.00 

Proceedings   .  .    .'. 1,093.85 

Other   Printing  &  Stationary 382.9* 

Convention  &  Travelling  Expenfes 279.16 

Gen.    Office    Expense 335.00 

Auditing  for  1920 40.00 

Exchange  on  cheques 5.67     $7,143.92 

BALANCES  AS  AT  MAY  31   21. 

Cash    in    Bank 4,787.22 

<'a-h    on    Hand 33.97 

Victory    Bond    maturing    1933 700.00     $5,521.19 

$  1 2,665. 1 1 

Audited   and    Certified 
correct  a-  per  Report. 

\V.  A.  Stitt,  Auditor. 

Certified   Correct 
Eugene   Vinet,  Been  tary-Treasurer. 
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Montreal,  June  loth,  1921. 
To  the  President  and  Executive  of  the  Canadian  Electrical  Association, 

Dear  Sirs: — 1  beg  to  report  having  audited  the  hooks  and  accounts 
of  your  Association  for  the  year  ending  May  31st,  1921,  and  attach  hereto 
the  above  statement: 

■  •  Profit  and  Loss  Account. 

Satisfactory  receipts  have  been  produced  covering  disbursements  and 
cash    in    hank   and   on   hand,  and   securities  held    have   been    verified. 

1  have  received  all  explanations  and  information  1  have  required  and 
hereby  certify  that  subject  to  the  above  report,  the  attached  Profit  and  Loss 
Account  i-  properly  drawn  up  so  as  to  represent  a  true  and  correct  view  of 
the  financial  position  of  the  Canadian  Electrical  Association,  according  to 
the  lest  of  our  information,  explanations  given  to  us  and  as  shown  by  the 
l>ook-  of  t lie  Association. 

Respectfully  submitted. 

\Y.   A.   STITT,  Audi  lor. 
The  Secretary: — 1   beg  to  move  the  adoption  of  these  reports. 
The    PRESIDENT: — Will    some    gentleman    second    it.'       Seconded    by    Mr. 
Doddridge. 

It  has  been  moved  and  seconded  that  this  interesting  report  of  the  Secre- 
tary-Treasurer be  adopted  Shall  I  put  it  forthwith  to  the  meeting,  or  do  you 
wish  to  discuss  it  in  any  way.'  Carried  unanimously. 

Before  passing  to  the  next  item,  I  should  like  to  express  my  individual 
appreciation  of  the  report  of  the  Secretary-Treasurer.  Reports  as  a  rule 
regarding  tint-  and  figures  are  rather  boring,  but  there  is  a  certain  amount 
of  human  general  interest  in  this  report,  which  is  very  satisfactory. 

The  next  report  is  by  Mr.  Beaumont,  entitled  "Report  from  Technical 
Section. 

Mr.  Beaumont  very  modestly  tells  rre  that  this  report  in  his  view  i-^ 
rather  of  an  introductory  (diameter,  leading  up  to  the  reports  which  are  to 
follow,  and  i^  therefore  not  such  a  report  as  will  require  discussion.  1  now 
have  great   pleasure  in  calling  on  Mr.   Beaumont   to  read   his  report. 

.Mi:.  Davies:-  While  our  President  spoke  of  the  excellent  work  of  Mr. 
\  met  from  more  of  an  outside  viewpoint,  I  want  to  add  my  words  of  ap- 
preciation to  yours,  Mr.  President,  Mr.  Vinet  ha--  been  a  very  excellent  Secre- 
tary, and  I  am  sure  that  his  financial  statement,  by  which  we  have  some 
thing   like  $2,000  ahead    over   last    year,   is    in   every    way   satisfactory. 

Mi.   President,   I   have  great  pleasure  in  giving  a  hearty  vote  of  thanks  to 

Mr.    Yinet    for  his  excellent   and    hearty  work.     Seconded   by   Mr.    I  don. 

'I  iik  President: — Gentlemen,  it  is  ui sessary  to  put  the  motion,  because  al- 
ready it  has  been  carried.  I  am  very  glad  to  take  this  opportunity  to  say 
that  though  I  quite  intentionally  have  refrained  from  much  activity  because 
I  have  realized  thai  Montreal  is  the  active  centre  now,  it  has  1 a  quite  ob- 
servable by  me  how  very  excellently  the  work  has  been  done.  It  has  been 
:i   greal    pleasure  to   be  associated   with   Mr.    Vinet   in   his  work,  and    r   have 

great   pleasure  in  tendering  him   the  thanks  which   have  I n   expressed. 
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REPORT  OF  THE  TECHNICAL  SECTION 

The  Association  this  year  changed  its  scheme  regarding  the  appointment 
of  committees  so  as  to  bring  the  organization  ami  work  of  committees  very 
much  in  line  with  the  new  plan  adopted  by  our  affiliated  Association,  the 
National  Electric  Light  Association.  This  plan  resulted  in  the  appointment 
of  a  number  of  sections,  including  the  Technical  Section.  After  the  ap- 
pointment of  the  Technical  Section  it  was  decided,  subject  to  the  approval 
of  the  executive  committee,  to  appoint  the  following  committees:  Hydraulic, 
Power  Committee,  Electrical  Apparatus  Committee,  Meter  Committee,  Over- 
head Systems  Committee. 

These  committees  were  appointed  and  a  large  amount  of  work  done,  re- 
ports upon  which  will  be  submitted  during  the  coun-e  of  this  convention. 

It  is  probably  advisable  to  call  attention  to  the  fact  that  we  were  under 
certain  disadvantages  in  that  we  were  not  very  familiar  with  the  exact  de- 
tails of  the  organization  of  the  National  Electric  Light  Association  commit- 
tees and  we  also  suffered  from  various  changes  in  personnel  of  the  committee 
owing  to  certain  properties  coming  under  "Government  Ownership.''  It  is 
here  perhaps  advisable  to  suggest  for  the  consideration  of  the  incoming 
executive  committee  and  technical  section,  the  advisability  of  drawing  up  a 
constitution  along  lines  similar  to  those  adopted  by  the  National  Electric 
Light  Association.  This  latter  would  have  many  advantages  because  it 
would  definitely  decide  procedure. 

DEALING  WITH  LOCAL  ASPECT. 

In  view  of  the  present  constitution  of  this  association  and  its  affiliation 
witli  the  Naitonal  Electric  Light  Association,  we  have  to  bear  in  mind  that 
the  work  done  by  the  National  Committees  is  naturally  much  more  thorough 
and  exhaustive  than  can  1  e  accomplished  by  this  Association,  and  the  work 
of  committees  of  the  Canadian  Association  to  a  large  extent  consists  of  deal- 
ing with  the  local  aspect  of  affairs  in  conjunction  with  reports  of  the  Na- 
tional Electric  Light  Association. 

While  discussing  this  question  of  the  work  of  the  Naitonal  Electric 
Light  Association  we  would  particularly  urge  our  members  to  study  the  re- 
ports presented  at  the  Chicago  convention  two  weeks  ago.  These  reports 
will  be  in  your  hands  shortly,  and  a  few  words  dealing  with  these  reports 
may  perhaps  1  e  inserted  here.  One  is  struck  by  obvious  advantages  of  the 
new  policy  in  allowing  manufacturers  to  become  members  of  the  association 
a-  i-  evidenced  by  the  very  valuable  contributions  from  technical  experts  of 
a  Dumber  of  manufacturing  companies. 

Reviewing  the  reports  briefly  the  Electrical  Apparatus  Committee's  re- 
port described  what  is  probably  a  very  important  advance  in  switchboard  de- 
igns in  that  absolute  separation  of  phases  is  used,  the  idea  of  this  being  to 
Obviate  the  possibility  of  short-circuit.  This  seheme  is  used  in  the  new  power 
plants  being  built  both  in  New  York  and  in  Chicago.  A  report  on  a  special 
committee  dealing  with  the  examination  of  equipment  will  also  be  of  interest 
to  our  0]  crating  engineers. 


I.  P.  MORRIS  HYDRAULIC  TURBINES, 

LARGEST  POWERS  HIGHEST  EFFICENCY 

HIGH-SPEED  RUNNERS  FOR  VERY  LOW  HEADS 

CENTRIFUGAL  PUMPS 

SPECIAL   DESIGNS    FOR 
WATER  WORKS.  IRRIGATION  AND  DRY  DOCK  SERVICE. 

HYDRAULIC  TURBINE  GOVERNORS, 

WITH  TAYLOR  AUTOMATIC  CONTROL  (PATENTED) 

JHONSON  HYDRAULIC  VALVES, 

FOR  ALL  SERVICES. 
BUILT    BY 

DOMINION  ENGINEERING  WORKS  LIMITED 

Montreal     ....     Canada. 

SOLE    LICENSEES    IN  CANADA 
OF 

THE  WM.  CRAMP  &  SONS  SHIP  &  ENGINE  BUILDING  COMPANY 

PHILADELPHIA.      PA. 
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HYDRAULIC  POWER  COMMITTEE. 

A  new  committee  appointed  last  year,  the  Hydraulic  Power  Committee, 
whose  report  is  of  great  interest,  indicates  the  wisdom  of  the  appointment 
of  a  committee  to  specially  consider  this  phase  of  the  work,  and  I  might 
here  mention  that  the  Canadian  Hydraulic  Committee  have  not  made  a 
report  this  year  though  the  chairman,  Mr.  S.  Svenningson,  has  attended 
several  meetings  and  I  will  now  read  a  letter  from  Mr.  Svenningson  dealing 
with  this  committee. 

' '  I  have  received  your  letter  of  May  4th,  and  note  that  you  are  anxious 
to  receive  all  technical  reports  on  or  before  May  14th.  In  this  connection  I 
beg  to  state  that,  after  due  consideration  the  Hydraulic  Power  Committee 
has  decided  not  to  submit  a  report  for  this  year  due  to  the  fact  that  very 
little  of  interest  as  regards  new  developments  has  taken  place  in  the  past  year. 

"Your  committee  feels  that,  due  to  the  re-organization  of  the  N.E.L.A., 
it  will  be  desirable  in  the  future  that  the  Hydraulic  Power  Committee  of  the 
Canadian  Electrical  Association  should  work  as  a  geographic  division  of  the 
main  committee.  In  this  connection  I  may  state  that  it  is  the  intention  of 
the  present  main  Hydraulic  Power  Committee  to  distribute  the  work 
amongst  the  chairmen  of  the  geographic  divisions  in  such  a  manner  that 
problems  of  particular  interest  to  a  division  will  be  gone  into  in  detail  by 
this  division.  It  is  also  the  intention  in  the  future  to  more  fully  go  into 
operating  features  than  in  the  past. 

"The  main  Hydraulic  Power  Committee  of  the  N.E.L.A.  has  during 
the  past  year  made  up  an  extensive  program  which  it  will  take  several 
years  to  carry  out.  This  program,  which  will  be  fully  described  in  the  an- 
nual report  of  the  N.E.L.A.,  includes  design  as  well  as  operating  problems 
which  we  believe  will  be  of  great  interest  to  the  members.  Future  reports 
will,  of  course,  also  include  manufacturers'  statements,  but  these  statements 
will  not  play  such  a  dominant  part  as  in  the  past. 

"In  conclusion  we  wish  to  urge  member  companies  to  suggest  any 
problem,  which  they  feel  should  be  gone  into,  either  by  the  geographic  division 
or  the  main  committee  of  the  N.E.L.A. 

With  further  regard  to  the  Chicago  proceedings  the  Overhead  Systems 
Committee1  presents  a  report  dealing  with  new  line  constructions  the  use  of 
much  longer  spans ;  the  use  of  concrete  poles  and  the  question  of  pole  treat- 
ment. Also,  the  sub-committee's  report  on  construction  materials  is  of  great 
interest  and  suggests  modifications  to  the  present  standards  in  the  National 
Handbook. 

There  are  other  reports  for  which  similar  committees  were  not  appointed 
by  this  Association.  They  are  the  Inductive  Interference,  Prime  Movers  and 
Underground  Systems.  This  latter  is  of  general  interest  particularly  with 
regard  to  tests  and  figures  given  dealing  with  overheated  duct  runs,  a  problem 
we  occasionally  have  with  us  lure  in  the  Province  of  Quebec. 
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The  reports  of  the  various  committees  will  be  given  during  the  Conven- 
tion and  I  hope  will  It-  found  of  value  to  all  members  ami  also  that  they  will 
promote  lively  ami   wide  discussion. 

Respectfully  submitted, 

O.  V.  Anderson, 

.1.    S.    WURTELE, 

E.  If.  Holder, 

S.    BVENNINGSON, 

l,\  .1.   Beaumont,  Chairman. 

Mi.-.  B.  .1.  Beaumont:  —  1  move  the  adoption  of  this  report.  Seconded 
by    Mr.  Gilman. 

Tin;  President: — It  has  been  moved  and  seconded  that  this  report  lie 
adopted.       Carried  unanimously. 

The  next  report  of  this  series  so  interestingly  introduced  by  Mr.  Beau- 
mont, is  the  report  from  the  Meter  Committee,  which  will  lie  given  us  by  Mr. 
Holder. 

After   this    report,   as  after   the   others,   there   may    he  discussions.    Th 
who    take    part    in    the    discussion,    no    matter    how    well    or    how    ill-known    they 
may    le   to  other   members,   will    really   confer  a    great    kimlness  by   each    stating 

quite   distinctly   on    rising    his   name  as   well   a-   the  company    he   represents. 
Obviously  it  is  a  kindness,  it  to  no  others,  to  the  reporter  of  the  proceedings. 

We  -hall  imw  have  the  report   from  Mr.  Holder. 
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REPORT  OF  METER  COMMITTEE,  C.  E  A.-1920-1921 

Four  Committee  was  organized  early  in  the  year  and  a  preliminary 
meeting  was  held  in  Otol  er.  It  was  then  decided  that  the  work  of  last 
year's  Committee  would  be  continued,  so  that  the  present  report  mainly  fol- 
lows up  the  resolutions  passed  at  our  last  Annual  Convention.  The  main 
Bubject  was,  therefore,  the  question  of  the  seal  period  of  watthour  meters. 

A  complete  report  on  this  subject  will  he  prepared,  giving  the  full  evi- 
dence and  data  collected  to  be  placed  in  the  hands  of  your  main  Committee 
with  recommendations  as  to  action  to  be  taken  on  this  report.  The  report 
in  an  amended  form    is  as  follows:  — 

SKAL  PERIOD  OF  WATTHOUR  METERS. 

The  purpose  of  this  investigation  was  to  collect  evidence  and  data  bear- 
ing on  the  seal  period  of  watt-hour  meters  and  their  continued  accuracy  for  a 
period   under   service   conditions. 

The  regulations  governing  the  testing  and  sealing  of  watthour  meters 
are  those  confined  in  the  Dominion  of  Canada  Electricity  Inspection  Act. 
L907. 

This  Act,  paragraph   Xo.   12   states:  — 

"The  amount  of  electrical  energy  supplied  by  a  contractor  to  any  pur- 
chaser under  the  Act  or  the  electrical  quantity  contained  in  such  supply  shall, 
if  the  Purchaser  >-o  desires,  be  ascertained  by  means  of  a  suitable  meter  duly 
certified  in  accordanc  with  regulations  established  under  authority  of  this 
Act. ' ' 

A  further  paragraph  states:  — 

"The  suitability  of  the  meter  is  to  be  verified  and  stamped  before  in- 
stallation, and  within  twelve  months  of  the  expiration  of  five  years  the  meter 
is  to  be  recertified  and  restamped. " 

The  Act,  therefore,  fixes  very  definitely  the  period  during  which  a  sealed 
met<  i  may  I  e  left  in  service,  and  also  appoints  the  Government  Inspector  as 
the  testing  authority. 

Your  Committee  does  not  at  present  favor  any  fundamental  change  in 
method  of  sealing  and  certifying  meters  as  the  present  method  leads  to  ac- 
curacy of  metering,  the  seal  as  a  certificate  of  accuracy  being  a  valuable  asset, 
but  confine  themselves  to  a  consideration  of  the  time  period   between   tests. 

In  the  data  submitted  the  bouse  service  type  of  A.C.  Induction  meter 
is  entirely  considered  as  representing  at  least  !'<>%  of  the  meters  in  use,  but 
it  is  desirable  that  any  extension  of  the  compulsory  test  period  apply  to  all 

types  of  meters.  With  D.C.  meters  it  is  an  undisputed  fact  that  their  tend- 
ency to  run  slow  would  make  a  more  frequent  test  desirable  on  the  part  >>t 
the  contractor,  the  Act  not  preventing  this  fr0m  being  done  and  any  ex- 
tension would  not  work  an  injustice  upon  the  purchaser. 

With  larger  power  meters  the  desirability  of  greater  accuracy  than  that 
called  for  by  the  regulations  would  similarly  call  for  more  frequent  testing, 
which  is  usually  a  Subject  of  arrangement  between  the  contractor  and  the 
purchaser. 
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Record  of  Meters  Tested  after  being  in  Service  for  Seal  Period  or 

Longer. 


100', 

Load 

Length 

Seal 
Year 

No. 
Tested 

Accurate 

Over 

Over 

Over 

Over 

of  Service 
Years 

or  — 

3% 
Slow 

3% 
Fast 

1 

10% 
Slow 

10% 
Fast 

A.            5 

1915 

221 

220 

5 

1914 

77 

77 

5 

1918 

388 

364 

6 

18 

6 

1912 

99 

92 

3 

1 

3 

7 

1911 

91 

84 

4 

2 

1 

8 

1910 

46     ! 

38 

5 

8 

10%  Load 

A 

1915 

221 

219 

1 

1 

••     1 

5 

1914 

77 

77 

0 

0 

5 

1918 

888 

360 

16 

12 

6 

1912 

99 

90 

5 

1 

3 

7 

1911 

91 

85 

4 

1 

1 

8 

1910 

46 

39 

4 

3 

50%  Load 

B.             5 

1915 

6077 

5902 

42 

92 

41 

5 

1914 

2853 

2778 

28 

21 

31 

5 

1915 

5878 

5716 

39 

80 

43 

5 

1912 

6335 

6020 

42 

218 

55 

5 

1911 

7809 

7377 

47 

356 

29 

■> 

1910 

8669 

Sll  1 

163 

46 

46 

4%   Load 

B.            5 

L915 

6077 

5901 

181 

1 

44 

5 

1914 

2853 

2691 

106 

0 

56 

5 

1915 

5878 

5660 

155 

5 

78 

5 

1912 

6335 

(ins;; 

166 

6 

80 

5 

1911 

7809 

7486 

269 

5 

49 

5 

1910 

8669 

7599 

990 

6 

77 

100%   Load 

c.        o 

1920 

580 

531 

47 

0 

48 

0 

1 

1919 

180 

457 

21 

20 

0 

2 

L918 

273 

255 

lfi 

14 

1 

3 

1917 

204 

193 

10 

8 

0 

4 

L916 

155 

187 

18 

11 

0 

5 

1915 

135 

122 

10 

6 

0 

6 

1914 

195 

183 

11 

8 

0 

7 

L918 

3818 

3778 

36 

84 

0 

and  others 

178 

172 

5 

4 

0 

10  % 

c.        o 

1920 

5sn 

529 

49 

47 

2 

1 

1919 

480 

153 

2:; 

')•> 

0 

2 

1918 

273 

250 

is 

15 

2 

8 

1  «>  I T 

20  1 

190 

13 

8 

(t 

4 

1916 

L55 

157 

16 

18 

0 

5 

1915 

35 

119 

14 

5 

1 

6 

1914 

195 

180 

18 

8 

0 

7 

1918 

3818 

3765 

15 

34 

0 

and  otlit  r> 

178 

165 

9 

1 

1 

0 
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The  A.C.  house  Eervice  type  of  meter  is,  therefore,  the  only  type  which 
will  fall  within  the  Act  as  regards  the  repeal  period. 

In  the  interpretation  of  the  regulations  where  the  contractor  operates  a 
Meter  Department,  the  following  system  is  followed: — 

The  new  meter  of  an  approved  type  is  checked  over  at  such  points  as 
experience  finds  desirable,  and  it  is  then  passed  over  to  the  Government 
Inspector  for  testing  and  test  is  made  at  100%  and  10%  load  and  creeping, 
and  if  the  meter  falls  within  the  limit  of  .''>%  +  or  —  it  is  certified  correct, 
sealed  and  certificate  issued.  The  meter  is  then  ready  for  installation,  and 
if  its  accuracy  is  not  in  the  meantime  disputed,  remains  in  service  for  five 
years. 

After  five  years  the  Contractor  is  notified  that  the  period  has  expired 
and  within  the  sixth  year  the  meter  is  brought  into  the  shop  for  retesting. 
It  is  tested  at  the  decided  upon  points,  and  the  test  recorded.  The  seal  is 
broken,  the  meter  is  cleaned,  oiled,  repaird,  and  adjusted  correct.  It  is  then 
handed  over  to  the  Government  Inspectors,  who  test  at  100%  and  K>%  load, 
reseal  and  certify. 

The  meter  is  then  again  ready  for  a  further  five  years '  service.  This 
system,  if  carefully  followed,  makes  sure  that  all  meters  leave  the  shop  in 
first-class  condition  and  that  a  high  degree  of  accuracy  is  maintained. 

With  smaller  concerns  that  do  not  maintain  a  meter  department  a  dif- 
ferent system  is  adopted.  They  are  visited  at  intervals  by  a  Government 
Inspector,  who  asks  that  all  the  time  expired  meters  be  produced  for  reveri- 
fication.  The  meters  are  brought  in,  tested,  and  if  found  within  the  limits 
are  resealed  for  a  further  period.  It  then  happens  that  the  majority  of  the 
meters  are  put  out  into  service  for  a  further  five-year  period  without  receiv- 
ing any  further  attention  and  it  may  well  happen  that  meters  so  tested  have 
been  in  service  for  two  or  three  test  periods  without  inaccuracy  showing  up. 
With  an  extension  of  the  initial  test  period  it  is  possible  that  a  larger  pro- 
portion of  the  meters  would  be  overhauled  at  the  end  of  the  period,  and  the 
result  would  be  a  reduction  of  the  period  during  which  the  majority  of  the 
meters  are  in  service  without  overhauling  and  a  greater  degree  of  accuracy 
maintained. 

It  has  for  some  time  been  apparent  to  those  handling  the  testing  and 
reeealing  of  large  quantities  of  watthour  meters,  that  the  modern  A.C.  house 
service  type  of  meter  is  a  very  accurate  and  reliable  instrument,  and  at  the 
end  of  the  seal  period  but  a  very  small  proportion  were  inaccurate.  During 
the  latter  part  of  the  war  period  it  was  found,  owing  to  the  great  scarcity  of 
man  power,  that  the  Companies  were  not  in  a  position  to  adhere  strictly  to  tne 
rules  of  the  Government  Inspection  Department,  and  it  was  found  that  even 
with  an  increase  of  one,  two  or  three  years  but  a  very  small  proportion  of 
this  type  of  meter  was  inaccurate  and  the  conclusion  arrived  at  was  that  the 
extension  of  the  period  was  not  imparing  the  accuracy  of  metering. 
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Record  of  Meters  Tested  after  being  in  Service  for  seal  Period  or 

Longer. 


100%    Load 

Length 

of  Service 

Years 

Seal 
Year 

No. 
Tested 

Accerate 

3  •■; 

-    or  — 

Over          Over 

3%             3'* 

Slow            Fast 

Over 
10* 
Slow 

Over 
10* 

Fast 

D.          1 

460 

|:;ii 

18               6 

2 

210 

188 

20               2 

3 

245 

228 

116                1 

4 

229 

215 

10               4 

6 

182 

9 

7 

5 

3182 

2970 

175             87 

10%  Load 

D.           1 

460 

2 

210 

3 

245 

4 

229 

5 

182 

6 

3182 

100%  Load 

E.         10 

1910 

16 

15 

1 

0 

0 

0 

9 

1911 

39 

.'57 

2 

0 

0 

0 

8 

1912 

172 

152 

10 

6 

4 

0 

7 

1913 

222 

189 

23 

2 

s 

o 

6 

191  1 

556 

514 

11 

19 

12 

0 

5 

1915 

:,M 

562 

8 

7 

7 

0 

10%  Load 

E.         10 

1910 

16 

13 

2 

0 

1 

0 

9 

L911 

39 

34 

5 

0 

0 

0 

8 

1912 

172 

112 

46 

4 

10 

0 

7 

1913 

222 

155 

59 

1 

7 

0 

6 

1914 

556 

445 

77 

19 

n 

1 

5 

1915 

584 

496 

70 

9 

9 

0 

100%  Load 

F.          10 

1910 

1 

1 

0 

0 

0 

9 

1911 

4 

2 

0 

0 

•> 

s 

1912 

5 

4 

0 

II 

1 

7 

1913 

7 

7 

(i 

0 

0 

6 

1914 

471 

470 

0 

0 

1 

5 

L915 

256 

255 

1) 

o 

5 

10%  Load 

F.          10 

1910 

1 

ii 

1911 

4 

8 

1912 

5 

7 

1913 

7 

6 

L914 

471 

5 

1915 

256 

.. 
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In  the  collection  of  evidence  and  data  your  Committee  asked  member 
companies  to  submit  test  results  according  to  the  following  form,  and  a  large 
amount  of  valuable  information  was  received.  This  not  only  indicated  test 
results  after  the  five-year  period  but  in  many  cases  up  to  a  period  of  eight 
years. 

The  information  asked  for  with  regard  to  meters  found  inaccurate  in 
Eervice  was  not  generally  supplied,  no  separate  data  being  apparently  kept 
of   this. 

Meters  Tested  After  Being  in  Service  fur  Seal  Period  or;  Longer.     Test 
At  Full  Load  100%. 


Seal  Year 


No. 
Tested 


Accurate         Over  3 
3%  +  or  —         Slow- 


Over  3%     Over  10%    Over  10% 
Fast  Slow  Fast 


Test  at  Low  Load  1<> 


Record  of  Meters  Found  Inaccurate  in  Service 


Seal  Date 


1920 


1919 


1918 


1917 


1916 


1915 


1914  and 
Earlier 


A  summary  of  the  tabulated  data  received  shows  that  for  over  30,000 
time-expired  meters  tested,  96  per  eent  were  accurate  within  the  '■>  per  cent 

limit. 

It  will  lie  noted  in  studying  1  i >t  < ',  that  tin-  proportion  of  inaccurate 
meters  does  not  depend  on  the  period  during  which  the  meters  have  been  in 
service,  and  that  the  largest  number  of  Btopped  meters  were  amongsl  those 
which  bad  been  in  service  for  a  short  period.  The  Member  Company  sup- 
plying this  list  also  states  thai  the  majority  of  the  stopped  meters  were 
registering  before  removal  from  the  customers'  premises,  which  would  indi- 
cate that  they  bad   been   injured   whilst   handling. 
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A  number  of  a  similar  type  were  tested,  which  had  been  in  normal  ser- 
vice for  periods  ranging  up  to  13  years,  and  the  attached  curve  shows  the 
average  full  and  light  load  accuracies  of  these  meters  plotted  against  the 
length  of  time  for  which  they  have  been  in  service.  It  is  seen  that  the  full 
load  accuracy  changes  very  little,  bending  upwards  slightly,  apparently  due 
to  magnet  ageing.  The  light  load  curve  drops  after  eight  years'  service,  due 
to  dust  and  friction. 
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The   two   main   points   affecting   maintained   accuracy   of   watthour   meters 
are:  — 

(1)  Friction   caused  by  wear  and   dirt  makes  meter   register   slow.   Chiefly 
on   light   loads. 

(2)  Change  in  braking  effect  of  drag  magnets. 

Shortage  <>('  the  right  quality  of  steel  during  the  war  period  was  looked 
upon  ;is  a  pOEeible  source  of  magnet  trouble,  but  the  errors  which  should 
show    up    during   the    first    period    of      the    life   of    the     meter,   are    not    guarded 

against   by  our  present  five-year  period  tests. 

Thai   the  manufacturers  of  meters  have  the  improvements  of  the  designs 

along  the  lines     of  maintained  accuracy  at  heart     is  shown     by  the     following 
replies  to  questions  upon  this  point: — 

A.     UK  PORTS. 


''Assuming  anything  approaching  normal  conditions  of  service,  main- 
tained accuracy  is  generally  considered  as  depending  upon  performance  of 
the  meter  bearings  and  of  the  permanent  magnets.  In  regard  to  magnets, 
knowledge  of  the  proper  method  of  manufacture  and  testing  of  permanent 
magnets  has  advanced  tremendously  in  the  last  few  years,  and  it  is  fairly 
aafe  assumption  thai  the  magnets  of  any  well  established  Meter  Manufac- 
turer   have    a    factor    of    safety    which    will    assure    absolute    permanence    under 
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anything  approaching  normal  conditions  of  service  for   periods  of  time  much 
in  excess  of  the  period  suggested  for  Government  sealing. 

"The  question  of  bearings  and  jewels  is,  of  necessity,  a  little  more  un- 
certain. Methods  of  cutting  and  polishing  jewels,  hardening  and  finishing 
of  pivots  have  greatly  improved  in  recent  years,  however,  and  as  far  back 
as  seven  years  ago  when  these  methods  were  considerably  less  refined,  we 
have  a  knowledge  of  laboratory  tests  under  forced  service  conditions  approximat- 
ing 20  years'  continuous  service  on  two  of  the  well-known  types  of  meters 
with  their  own  bearings,  and  with  interchanged  bearings,  without  any  ap- 
preciable change  in  accuracy. 

B.  REPORTS. 

"With  regard  to  the  seal  period,  we  see  no  reason  why  this  could  not  be 
extended  as  far  as  our  meters  are  concerned. 

"The  permanency  of  the  magnets  depends  mostly  on  the  heat  treatment 
before  magnetization  and  the  artificial  ageing  after  magnetization.  The 
magnets  used  by  reliable  meter  manufacturers  can  be  considered  practically 
permanent.  The  writer  does  not  remember  of  one  case  in  which  the  mag- 
nets weakened  so  that  they  had  to  be  replaced. ' ' 

C.  REPORTS. 

•'We  give  it  as  our  opinion  that  the  period  for  the  re-examination  could 
well  be  extended  on  house  service  type  meters. ' ' 

In  drawing  a  conclusion  from  the  data  submitted,  your  Committee  kept 
in  mind  the  following  points: — 

(1)  Maintained  accuracy  of  metering  equipment. 

(2)  Maintenance  of  public  confidence  in  metering  equipment. 

(3)  Modification  of  cost  of  present  test  period  system. 

(1)  Maintained  accuracy  would  be  benefitted  generally  by  an  exten- 
sion of  the  seal  period  by  three  years,  eliminating  part  of  the  handling  and 
Increasing  chances  of  each  meter  receiving  periodically  a  thorough  examina- 
tion. 

(2)  The  data  submitted  shows  extreme  accuracy  of  house  service  type 
meters  under  extended  service  conditions,  and  that  the  eeal  affixed  Ls  a 
guarantee  of  this  accuracy. 

(3)  There  were  182,000  meters  sealed  during  1920  which  if  due  to  be 
sealed  after  live  years  would  cotl  an  average  of  $56,440  per  year,  bul  if 
extended  by  three  years,  this  cost  would  be  reduced  to  $35,275   per  year,  a 

caving  of  $21.1(35  per  year  upon  the  1920  date  meters. 

Your    Committee    is.    therefore,    in    favor    of    an    extension    of    the    ]" 
five-year  seal  period  by  three  years. 
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PROVISION  OP  SEALED  ENTRANCE  BOXES. 

The  Canadian  Underwriters'  Electrical  Inspection  Bureau  in  an  amend- 
ment of  the  1920  edition  of  the  National  Electrical  Code  to  be  enforced  after 
March  1st,  1921,  have  inserted  the  following'  rule:  — 

"  The  inner  end  of  the  service  conduit  must  extend  into  a  metal  service 
box  containing  the  service  cutout  and  main  disconnecting  switch,  located 
inside  the  building  at  the  nearest  accessible  point  to  the  place  where  the 
service  wires  enter  the  building. 

"The  service  box  must  be  of  approved  design,  arranged  to  be  operated 
from  the  outside  of  the  enclosure  equipped  with  a  locking  or  sealing  device, 
and  shall  be  so  marked  as  to  indicate  without  opening  the  enclosure,  whether 
the  switch  is  in  the  'on'  or  'off  position." 

From  the  point  of  view  of  the  Quebec  Member  Companies  such  a  rule  is 
a  step  in  the  right  direction,  as  new  services  will  be  provided  with  such  a 
box  as  part  of  the  wiring  installation  and  arrangements  may  be  made  by 
the  supply  authority  for  sealing  the  sane. 


METER    STANDARDIZATION. 

A  watthour  meter  section  of  the  Canadian  Engineering  Standards  As- 
sociation has  now  been  formed  under  the  Chairmanship  of  Prof.  L.  W.  Gill, 
Director  of  Technical  Education,  Ottawa,  upon  which  Committee  the  As- 
sociation is  represented.  It  is  intended  to  prepare  specifications  for  watthour 
meters  together  with  the  necessary  transformers  which  will  have  as  general 
acceptance  as  possible,  and  will  co\er  such  points  as  standard  method  of 
testing,  degree  of  accuracy  to  be  called  for,  standard  arrangements  of  dials 
and  the  like.       Preliminary  information  is  being  collected. 


HANDLING   AND  STOKING  OF  METERS. 

The  collection  of  data  concerning  the  maintenance  of  watthour  meter 
accuracy  brought  out  the  fact  that  more  inaccuracies  could  be  caused  by 
rough  handling  1  etween  test  room  and  customer  than  by  continued  normal 
service.  Your  Committee  consider  it  very  important  that  attention  should 
be  given  to  this  part  of  meter  work,  bearing  in  mind  that  meters  are  pre- 
ci-ion  instruments.  The  type  of  storage  rack  adopted  by  one  of  our  member 
lompanies  and  ;i  later  improvement  of  this  rack  are  shown  in  the  illustration. 


EDUCATION  OF   METEKMKN. 
It    has   been    Suggested    that    Some   attention    might    be   given    to   the    p.' in   r 

training  of  our  metermen  along  the  lines  suggested  by  the  Meter  Committee 
of  the  N.E.L.A.  D  is  also  suggested  that  this  subject  might  be  advantage- 
ously taken  up  by  some  of  our  Technical  Schools  with  a  view  to  having  them 
adopt  some  such  course. 
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MEASUREMENT  OE  MAXIMUM  DEMAND. 

With  the  increase  in  operating  costs  more  attention  has  been  given  dur- 
ijig  the  past  year  to  the  accurate  measurement  of  Maximum  Demand,  and 
the  Maximum  Demand  Meter  has  come  into  more  general  use.  There  is  at 
present  a  necessity  that  a  definite  method  he  devised  for  the  checking  of 
these  demand  meters.  The  standardization  of  the  time  period  might  also  well 
be  considered  at  this  time.  The  various  time  periods  used  cover  a  wide  range, 
and  some  call  for  a  sustained  peak  and  others  for  an  average  over  the  period. 
This  state  of  indefiniteness  and  variation  creates  a  bad  impression  in  the 
ornds  of  the  customers,  and  is  one  which  some  effort  should  be  made  to  re 
move.  It  would  seem  that  a  standard  of  10  or  15  minutes  peak  would  be 
desirable. 
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There  is  now  on  the  market  an  attachment  which  can  be  applied  to 
certain  forms  of  demand  meters,  which  will  permit  the  demand  being  measur- 
ed in  K.V.A.  This  device  is  sufficiently  reasonable  in  cost  and  comin  >r- 
cially  accurate  over  wide  ranges  of  power  factor  to  justify  the  question  being 
raised  as  to  whether  demand  should  not  be  based  on  K.V.A.  in  place  of 
present  somewhat  cumbersome  system  of  K.W.  demand  plus  a  penalty  clause 
for  bad  power  factor. 

NEW  DEVELOPMENTS. 

The  various  Meter  manufacturers  are  now  producing  a  high  class  type 
of  meter,  the  A.C.  induction  type  being  specially  designed  for  long  main- 
tained accuracy  under  service  conditions  and  ease  of  testing  and  calibrating. 
The  type  R.  watthour  meter  of  The  Packard  Electric  Co.  and  the  type  F.D. 
of  the  Ferranti  Meter  &  Transformer  Co.  are  late  productions  of  this  type, 
the  latter  introducing  many  new  features  of  design.  The  Sangamo  Co.  type 
H.  meter  has  now  a  special  clip  on  dial  and  gear  train  and  improved  type  of 
case  and  terminal  cover. 

The  Canadian  General  Electric  Co.  are  producing  for  sale  in  Canada 
their  new  type  M.  7  register  for  converting  type  1.  14  meters  into  a  definite 
time  interval  maximum  demand  meter  which  register  makes  use  of  a  Warren 
motor  combined  in  tlra  register  for  the  time  reletting  portion. 

The  Lincoln  Meter  Company  have  produced  a  new  type  of  Graphic 
meter  driven  by  synchronous  motor  in  place  of  the  usual  clock.  The  meas- 
uring element  is  the  same  as  their  standard  indicating  type.  This  com- 
bination gives  an  integration  of  the  load  over  the  time  period  before  the  pen 
records  the  same.  This  results  in  the  maximum  demand  being  the  highest 
point  the  pen  reaches  on  the  chart,  on  variable  loads  this  is  a  distinctively 
valuable  feature. 

The  same  Company  have  al<o  produced  a  small  auto  transformer  which, 
attached  to  their  demand  meter,  causes  same  to  read  in  K.V.A.  between 
certain  limits  of  power  factor.  Two  sets  of  taps  are  provided  on  this  trans 
former,  one  covering  power  factors  from  99  to  65%,  and  the  other  power 
factors  from  75  to  43%.  If  the  power  factor  at  the  time  of  demand  is  out- 
side the  connected  range,  any  errors  occurring  will  be  in  favor  of  the  <us 
tomer,  which  is  the  safe  direction  for  an  error  if  any  is  to  be  made,  as  the 
user  cannot  attack  the  method  on  the  grounds  of  an  over  registration  of  his 
demands. 

Vour  Committee  was  also  representee!  by  four  member-  upon  the  Meter 
Committee  of  the  National  Electric  Light  Association,  and  meetings  were 
attended  by  these  members  and  an  active  part  taken  in  the  work  of  this 
Committee.  It  is  to  be  noted  that  this  Committee  is  entirely  formed  from 
amongst  Central  Station  metermen,  and  that  their  standing  is  such  that 
new  designs  and  methods  are  submitted  to  them  by  manufacturers  for 
criticism. 

A    resume  of   the  work  of   the   X.    E.   L.   A.   Committee    follows:  — 
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RESUME  OF  1921  REPORT  OF  N.  E.  L.  A.  METER  COMMITTEE 
EDUCATIONAL  WORK. 

An  outline  of  various  short  courses  for  metermen  arranged  by  various 
Engineering  Colleges  and  Universities  aiv  given,  and  also  of  complete  courses 
being  adopted  by  the  Westinghouse  &  General  Electric  Co.  These  courses 
were  favourably  reported  upon  by  members  of  the  Committee. 

EXTENSION   OF  TEST  PEEIOD. 

Dnta  were  collected  from  member  companies  bearing  on  this  subject. 
These  < l;i t;i  reported  favorably  upon  the  continued  accuracy  of  small  A.  C. 
Induction  meters.  An  outline  of  a  standard  form  for  collecting  these  data 
was  made.  It  was  decided  to  continue  the  collecting  of  all  possible  test 
results. 

The  adoption  of  s  hort  cut  methods  for  speeding  up  teste  was  not  fav- 
ored. 

STANDARDIZATION    OF   METER   DESIGN. 

Desirable  changes  in  construction  of  meters  and  instruments  now  heing 
manufactured  were  recommended  and  any  new  apparatus  or  changes  in 
present  apparatus  were  inspected  and  criticised,  suggestions  for  improve- 
ments being  made. 

The  following  are  the  special   items  taken  up  during  the  past  year:  — 

(1)  Bottom     Ccknectid     Direct     Cuerent     Meters  : — The     demand 

for  such   a   meter   ranging   up   to   75   amps,    was   brought   to   the   attention   of 
different   manufacturers,  some  of  whom  are  now  working  upon  its  design. 

(2)  WATTHOUR  Demand  METERS:  —  The  size  and  overload  capactiy 
of  the  scale  marking  received  attention.  It  was  decided  to  ask  manufac- 
turers to  adopt  the  following  full  Ecale  marking: — 

For  single  phase  metesr,  1  •">'»%  of  full  load  capacity  of  watthour  meter. 
Pull  load  being  amps,   x  volts. 

For   polyphase   meters,    125   to    150%   full   load   capacity   with  a   tolerance 

Of   plus  5%.      Pull    load    for  the  two  phase   meters   being  amps,    x    volts    x    two, 

For  three  phase  meters  (3  and  4  wire)  to  be  volts  x  amps,  x  square  root 
Of  three.  Delta  POltage  being  used,  one  hundred  and  fifteen  (115)  volts  or 
multiples  thereof   to   lie   used    when   arriving  at    full    load   capacity    of  watthour 

meters. 

Larger  demand  scales  wen-  also  asked  for. 

;,  i  Disc  CONSTANTS.  To  ask  for  standard  disc  constants  was  felt  to  be 
putting  a  possible  restrainl  on  new  development,  which  is  not  the  desire  of 
the  Committee.  It  was  appreciated  thai  benefits  would  be  conferred  by  a 
uniform  disc  conBtant,  and  a  recommendation  was  made  that  should  condi- 
tions ever  permit,  meters  of  same  rating  but  of  different  makes  should  have 
the    same    constant,    ami    the    constant    should       lie       in    direct       proportion    to 

meter  capacities, 

i  i  i  Direction  of  Rotation:  —  A  counter  clockwise  rotation  of  mov- 
ing element  is  favored.  That  is,  a  left  to  right  movement  when  looking  at 
the   front   of  the  meter. 
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Cleab  Space  on   Metal  Cover  fob  Companies'   Numbers  —  Suf- 
ficient Bpace  on  front  of  cover  for  Companies'  number  was  desired. 

(6)     Repeating    of    Meter    Dial: — Section    of    code    which    states    that 
no  meter  should  repeat  when  operated  on   full'  load,  24  hours  per  day,   foi 
days,  was  emphasized. 

7        Digest    fob    RECOMMENDATIONS    for   years    1913-1920   was    prepared 
from  Committee  reports  and  minutes. 

METER  LECTURE. 

This  is  being  prepared  for  publication  in  this  year's  report  and  separate 
publication.  The  lecture  will  be  complete  with  illustrations  and  diagrams 
and  will  make  a  complete  lecture  on  metering,  available  for  general  ute  and 
instructional   purposes. 

REVISION   OF   ELECTRIC  METERMAN'S   HANDBOOK. 

It  is  proposed  to  start  this  work  during  the  coming  year,  as  the  present 
edition  is  liable  to  become  out  of  print  and  not  to  contain  the  latest  develop- 
ments. 

METHODS  OF  MEASURING    POWER   FACTORS  AND  K.V.A. 

A  complete  report  was  prepared  on  this  subject  in  which  the  different 
methods   in   present  use  are  described. 

The  methods   of   obtaining   power   factor   from    readings   of    reactive   com- 

nt  meters   is  entered  into  in   full  detail. 

Connections  for  obtaining  approximate  K.Y.A.  hours  under  certain  condi- 
tions  are  yiven. 

OFTDOOR  METERING   EQUIPMENT. 

The  necessity  of  placing  instrument  transformers  out-doors  under  cer- 
tain conditions  was  recognized,  but  it  was  considered  that  the  actual  meters 
should,  wherever  possible',  be  placed  indoors,  and  in  every  case  should  lie 
provided  with  a  proper  housing. 

MAINTENANCE  OF  SWITCHBOARD  METERS  AND  [NSTR1  MENTS. 
lata  were  collected  bearing  upon  practice  with  regard  to  the  above. 
These  data  were  not  very  complete  but  showed  as  a  creneral  rule  that  the 
Meter  Departments  were  responsible  for  the  maintenance  of  switchboard 
ers  ami  instruments.  The  installation  of  watthour  meter  on  separate 
panels  from  the  control  and  other  instruments  was  favoured.  There  was  a 
diversity  of  opinion   witli   regard  to  testing  schedule  and   methods. 

RELAY  MAINTENANCE. 

The  majority  of  members  of  the  Committee  reported  that  their  Meter 
Departments  were  responsible  for  relay  maintenance.  It  was  divided  to 
co-operate  with  the  Apparatus  Committee  in  preparing  future  report-  on 
this  matter,  as  relays  are  primarily  protective  devices. 

Respecfully   submitted    ,  his    15th   day   of  June,   1921. 

F.  Bolder,  Chairman. 

E.  .1.  Tiim.kv.  S.  l.  B.  Links. 
Wm.   Yiii.kman.  F.  R.  SPENCE. 

F.  s.  Gregory.  F.  <;.   Ratz. 
L.    W.    PBATT.                                     (;-    A.    Wenht. 

Mr.    F.  Holder:  —  I   move  the  adoption  of  this  report. 
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Seconded    by   Mr.    Davies. 

The  President: — It  has  Leen  moved  and  seconded  that  this  report  be 
adopted,  and  it  is  open  for  discussion  now.  You  have  probably  all  read  the 
report  besides  listening  to  it,  so  that  you  are  aware  if  there  is  anything  you 
wish  to  discuss.  It  is  a  pity,  if  anybody  wishes  to  have  a  point  cleared  up, 
not  to  mention  it. 

Mr.  O.  Higman: — Mr.  President,  the  impression  conveyed  by  the  gentle- 
man  who   has   read   the   paper   is   that  the    test   period    is  five  years.       Now 
clearly  the  act  states  it  to  be  six  years,  —  that  is  reverification  within  one 
year  after  five  years,  and  I  know  the  companies  avail  themselves  to  the  full 
of   the  six  year  limit,   so  that   it   is   a   six   year   period  and   not   a   five   year 
period.      With    regard    to  the  statement   that   90%   of   the   meters   brought   in 
after   six   years'   use  are   accurate,   I   wish  to   say   that   I   cannot   agree   with 
that  statement.     Insofar  as  the  larger  companies  are  concerned,  we   have  no 
means  of  checking  their  accuracy  of  that  statement.     The  meters  are  brought 
in,  opened   up  and  cleaned   and   adjusted   ready   for   our  Inspector,   and   they 
are    so    adjusted  as  to  be  invariably    correct    when    our    Inspector    tests    them. 
But  with  regard  to  the  small  companies  I   may  say  that   quite  a  large   pro- 
portion of  the  meters  are  outside  of  the  3%  limit — either  slow   or   fast.      The 
small   companies,   as  you   know  very  well,   have   no   outfit   for   repairing  and 
testing  meters,  and   they  are  brought   right  to  the  test  board,  where  we  are 
able  to  ascertain  the  conditions  they  are   in.     One  of  the  towns  in  Western 
Ontario  recently,  which  had  been  in  default  with   regard   to  their  meter  ins- 
pection, was  told  that  unless  they  complied  with  the  law,  we  should  have  to 
put    them    into   court.      The   meters   had   gone    seven   or    eight   years   without 
testing  ami   so  they  were  brought  in.     A  large  number   of  them  were  found 
to  be  quite   slow,  certainly  below  the  limit   allowed   in   the   act,     and     some 
months   after    the    test   had   taken    place,   we    received    a    very   complimentary 
letter  from  the  Company,  thanking  us  for  insisting  on  their   bringing  in  the 
meters,  as  their  revenue  had  increased  considerably  since  that  time   (laughter). 
It    has   been   suggested    that  we  make  the   test   period   one   of   ten   years. 
Now   in   my   bumble  judgment  to   do  that  would   make  a  farce  of  the  whole 
proceeding.      Six    years   is   a   long   period   for   a   meter   to   be   in   use   without 
readjustment    and    testing.      The   tariff,  supposing  that   a   meter   runs   for  six 
veins,   is    10   Cts.  per  annum,  not  a  very     extravagant   charge.        I     may     tell 
the    Association    that    only  last   Fall  when   the   Acting    Minister   of   our    Depart- 
ment  was  reviewing  the  revenues  of  different  branches  of  the  Department,  I 
was   asked    whether   we  could   not   reduce  the  period    of   test   to   three   years 
instead  of  six,  and  at  the  same  time  increase  the  inspection  charges.     I  ob- 
jected,  of  course,   and   fought   that   suggestion,  and   will    continue  to   do   so   if 
it    ever   comes   up  again,   because   I    think   our   present   arrangement   is  a    very 
good    one,   and    the    inspection    fee   fairly   reasonal  le.      I    do   not   think,    in    the 
interests  of  the  companies,  that  you  can  afford  to  keep  a  meter  out  for  nine 
Or  ten  years  without  overhauling.   I    have  been  quite  8   little  time  at  the  business 

and  that  is  my  impression. 

It    was    Btated    in    the    report    that    there    is   never   any    trouble   now   with 
regard  to  the  permanent  magnets.     It  was  only  two  weeks  ago  that  we  Benl 

a    meter  to  one  of  the  manufacturers   in   order  to   have  some  repairs  made.      We 

do  not  undertake  structural  repairs  but  we  make  readjustments.  The  part 
that  was  damaged  was  repaired,  but  the  instrument  was  sent  back  unad- 
justed   and    untested,    and    in    going    over    it    we    found    it    was    40%    fast — in 
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fact,  that  the  magnet  was  inoperative.  So  we  sent  it  1  ack  again  ami  we 
got  a  letter  of  apology,  stating  that  they  had  not  tested  the  meter  at  first, 
A  new  brake  magnet  was  put  in.  Xow  this  shows  to  me  clearly  that  you 
cannot  depend  on  the  magnet.  I  admit  that  the  conditions  are  very  much 
better  now  than  they  were  25  or  30  years  ago.  When  we  first  introduced 
the  work  probably  50%  of  the  meters  were  going  fast.  The  first  year  that 
we  n  ade  tests  at  least  50^  of  the  meters  were  racing,  and  that  was  due 
almost  entirely  to  the  magnet  having  lost  its  power.  So  this  trouble,  while 
it  has  been  largely  eliminated,  has  not  entirely  disappeared,  and  for  that  and 
other  reasons  1  would  say  that  we  should  maintain  the  six  year  period  of  test. 
(Applause.) 

Mr.  Diox: — The  members  of  the  Meter  Committee  who  desire  longer 
test  periods  for  meters  no  doubt  will  feel  somewhat  di:  appointed  at  the 
remarks  which  have  just  been  made  by  Mr.  Higman.  He  leaves  little  hope 
for  any  change  in  that  direction.  Personnally,  I  do  not  think  I  care  very 
much  whether  the  test  period  is  changed  or  not  at  this  time,  but  I  wish  to 
say  that  when  Mr.  Higman  speaks  as  he  does,  he  speaks  with  entire  sympathy 
with  the  industry.  Living  in  Ottawa,  I  have  had  frequent  interviews  with 
Mr.  Higman,  and  I  want  to  assure  this  Association,  that  whatever  views  Mr. 
Higman  may  hold  on  this  point,  he  is  perfectly  sincere.  He  has  always 
shown  sympathy,  and  it  has  been  an  unfailing  pleasure  to  interview  him. 
because  we  have  always  felt  that  insofar  as  was  in  his  power  we  were  treated 
with  justice. 

I  would  lite  to  add  this,  as  there  are  representatives  of  the  press  here, 
and  these  matters  will  become  public,  I  would  like  to  call  their  attention 
to  the  tables  in  this  report.  They  might  draw  the  impression  from  what 
Mr.  Higman  has  said  that  the  meters  are  on  the  whole  inaccurate.  That 
would  be  a  wrong  impression  to  take,  because  in  consulting  the  tables  which 
are  published  in  the  report,  it  will  be  seen  that  a  very  small  proportion  of 
meters  are  inaccurate,  and  fast.  The  majority  of  those  of  the  small  number 
that  are  inaccurate  are  slow  rather  than  fast. 

Mr.  HlGMAN: — I  might  correct  the  impression  with  reference  to  the 
fast  conditions.  It  was  in  the  early  testing  that  the  magnetic  conditions 
were  not  as  they  are  today.  It  is  well  know  that  every  piece  of  mechanism 
tends   to   go  slow   under   protracted   use. 

Mr.  Da  VIES: — I  think  the  member  companies  generally  are  indebted  to 
the  Committee  for  this  excellent  report.  A  tremendous  amount  of  work 
must  have  been  needed  to  get  out  these  tallies  and  the  results  arc  complete. 
The  figure  of  96%  out  of  30,000  meters  within  the  3%  limit  is  a  wonderful 
result.  I  did  some  of  this  work  at  an  earlier  date  at  the  time  when 
of  the  meters  were  of  the  type  Mr.  Higman  finds  inaccurate,  and  I  must 
Bay  our  results  on  the  old  time  meters  were  not  as  good.  Our  results  on  the 
modern  meters  check  up  very  well  with  the  results  of  this  paper.  The 
number  of  meters  that  are  fast  are  less  than  insignificant  —  the  total,  I 
think,  is  10  fast  out  of  30,000  meter-. 

There  are  one  or  two  questions  I  would  like  to  ask  Mr.  Bolder,  There 
is  reference  in  this  paper  to  various  letters,  A  B  C  I)  E  ami  V.  Dee-  that 
refer  to  the  makes  of  the  meters  or  the  companies  supplying  them  I 
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Mi;.  E.  Bolder: — They  refer  to  the  member  Companies  supplying  the 
data  and  arc  taken  as  being  representative  of  the  larger  supplying  Compa- 
nies wIki  arc  in  a  position  to  give  us  accurate  test  results  of  meters  when 
they   are   brought    in    from    service. 

Mk.  Davies:  —  I  would  hack  the  Meter  Committee  up  in  connection 
with  a  longer  seal  period.  Prom  the  evidence  presented  here,  espcially  that 
on  page  24  there  is  every  reason  for  the  seal  period  to  be  longer.  In  run- 
ner'ion  with  the  cost,  it  is  not  the  10  cts.  per  annum  for  sealing  that  affects 
the  companies  at  all.  This  i>  the  smallest  item.  The  main  expense  is  the 
cost  of  taking  down  the  meter,  bringing  it  in,  checking  it  and  putting  it  bach 
again,  In  huge  cities,  such  as  Montreal  and  Toronto,  this  cost  ran  lie 
kept  down,  as  the  meters  ran  lie  handled  in  bulk.  In  some  of  the  scattered 
districts,  instead  of  costing  $1.50,  it  runs  to  $3  or  .$4.  Divided  by  -"i  or  •'> 
years  means  80  cts.  per  annum  as  against  JO  cts.  for  cost  of  sealing.  So 
the  extension  of  two  y<  a rs  means  $1.50  saved.  It  would  pay  the  Companies 
to  pay  an  additional  amount  for  sealing  purposes  if  the  Department  wants 
revenue,  rather  than  have  it  cut  down  the  (i  year  period. 

Regarding  suggested  standardization  of  demand  interval  it  would  be 
a  fine  thing  to  standardize  length  of  time  periods,  also  a  method  of  deter- 
mining the  demand.  But  I  am  rather  doubtful  as  to  whether  any  committee 
should  make  definite  reromiuendat  ions  at  the  present  time.  The  recom- 
mendation of  a  Id  or  15  minute  peak  is  not  in  my  opinion  wise.  There  are 
loads  which  run  only  .'{  or  4  minutes,  and  a  HI  minute  peak  would  not  be 
fair  to  the  power  con  ]  any.  The  peak,  which  represents  the  amount  of  capa- 
city that  the  Company  has  to  keep  available  to  supply  the  demand,  vanes 
very  much  in  the  type  of  operation  carried  on.  It  is  very  difficult  indeed 
to  establish  a  peak  interval  at  any  one  duration,  and  I  would  like  to  make 
an   exception   to  any  standard   of    10  or   15   minutes  suggested   in   tin'   report. 

A-    I    -aid    before,   Mr.   Chairman,   it    is  a   very   great   pleasure   indeed   to 

compliment    the    Meter    Committee.       It     is    the    he-t     meter    report    which    has 

!  em  presented  to  the  Canadian    Electrical   Association. 

Mi;.    RUFFS:  —  I    would    like  to   suggest   the    in   years    instead   of   5   or  t5. 

Mi;.  E.  .1.  TURLET:  —  In  connection  with  the  extension  of  seal  period, 
and  particularly  with  reference  to  Mr.  lligman's  statement  that  the  revenue 
should  not  lie  interfered  with,  I  think  that  the  Companies  are  quite  in  accord 
with  what  Mr.  Davies  suggested.  As  a  matter  of  fact,  there  is  no  reason 
why  we  should  not  pay  a  little  more  than  ID  cts.  a  year  if  the  sealed  period 
was    extended.       It    would    he    saving    us    troulle    and    would    lie    accommodating 

M r.   Migman  's  Department. 

Mk.  HlGMAN: — It  was  not  a  case  of  revenue  at  all.  It  was  a  case  of 
mil   lenghtening  the  test  period.     That  is  the  only  question. 

Mi;.  Tiki.kv:  —  I  understand  that  the  Minister  of  the  Department  thinks 
that  tie  Revenue  should  be  increased.  I  think  that  this  will  probably  lie 
an  opportunity  to  have  it  increased,  if  necessary,  and  also  save  money 
t.i  the  companies   by  extending  this  seal   period.       In   regard   to  tin'  question 

nt'  accuracy  of  metl  rs  after  an  extended  period,  the  tallies  prepared  here 
are    the    results   of    thousands   of    tests.      As   a    matter   of    fact,   the   tables   which 

our  Company  supplied  were  on  tests  of  about  a  month  and  a  half.  Last 
year  we  tested  something  like  10,000  meter-  in  our  Meter  Department.  This 
year  our  quota    is  something    like   50,000.     That    i-   practically   one-fourth   of 
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the  total  muni  er  of  meters  that  were  sealed  in  the  Dominion  of  Canada  last 
year,  and  our  experience  shows  that  the  Public  does  not  suffer  any  from 
inaccurate  meter! — that  the  Companies  are  the  ones  who  suffer  the  most, 
and  if  they  are  desirous  of  having  the  period  extended,  I  do  not  see  why 
the  public  should  object,  and  that  is  the  interest  which  I  understand  is 
protected  by  the  Government,  although  Mr.  Higman  mentioned  one  company 
who  profited  by  his  advice.  I  can  mention  another  company  which  quite 
substantially  profited  by  the  advice  of  the  Government,  and  that  is  our  own 
company.  We  have  frequently  had  meters  sent  back  by  the  Government 
Meter  Department  which  have  passed  through  our  test. 

Another  advantage  we  have  over  American  companies  is  the  seal  which 
is  mentioned  in  the  report.  American  companies  have  not  the  advantage 
of  a  Government  seal,  and  when  it  comes  to  a  discussion  with  customers  they 
have  not  the  advantage  of  the  government  test  which  we  have. 

Mr.  L.  W.  Pratt: — I  listened  with  a  great  deal  of  interest  and  respect 
to  the  remarks  or  Mr.  Higman,  who  1  have  had  the  privilege  of  knowing  for 
a  great  many  years,  and  am  rather  disappointed  at  the  stand  lie  takes, 
although  I  fully  appreciate  the  situation  with  regard  to  the  smaller  com- 
panies. We,  however,  usually  look  at  these  things  from  our  own  standpoint, 
and  I  agree  fully  with  Mr.  Turley  in  his  remarks  in  regard  to  the  sustained 
accuracy  of  the  modern  watthour  meter.  We  sent  in  a  report  to  the  com- 
mittee, which  will  be  found  in  their  bulletin,  showing  that  not  one  of  our 
meters  in  Hamilton  that  had  been  out  for  over  five  years  and  tested  during 
the  year  1920,  exceeded  the  Government  limit,  either  fast  or  slow.  The  larger 
companies  use  every  precaution  to  insure  the  meters  lasting  to  the  end  of 
the  seal  period.  We  me  the  finest  grade  of  watch  oil,  and  adjustments 
are  made  so  that  they  will  not  loosen  up  in  course  of  time.  The  work  is  done 
by  experts  who  are  doing  nothing  else,  so  that  our  problem  is  quite  different 
to  that  obtaining  in  the  small  companies.  The  majority  of  meters  which  are 
presented  for  sealing  and  reaealing  are  owned  by  the  larger  companies,  and 
that  is  one  reason  why  we  feel  that  an  extension  is  desirable.  I  cannot  recall 
in  the  last  ten  years  where  we  have  made  a  rebate  for  a  meter  over-regis- 
tering. The  Government  Inspector  of  the  Hamilton  District  was  at  one  time 
in  our  .Meter  Testing  Department,  and  he  knows  what  can  le  done  with 
meters.  Hi'  does  not  insist  upon  meters  being  within  '■>%  fast  or  slow,  lie 
insists  that  we  make  them  1%,  and  we  do  it  without  any  trouble.  It  is  not  a 
question  of  saving  money  on  sealing,  as  1  see  it.  It  is  rather  on  the  labour 
involve.!  in  bringing  the  meters  in  more  frequently  than  necessary,  and  I 
hope  that  the  Department  will  consider  the  problems  of  the  larger  companies 
;is  well  as  those  of  tic  t mailer  cues. 

The  President: — I  should  like  to  say  a  word  or  two.     I   should  judge 

that  the  view  of  this  Association  is  distinctly  in  favour  of  an  enlargement 
of  the  period.  On  the  other  hand,  it  has  been  in  a  quite  friendly  way 
intimated  to  us  by  Mi-.  Higman  that  in  his  judgment  the  period  should  no1 
be  extended.  In  doing  mi,  he  has  pointed  out  to  us  that  there  has  been. 
the  feeling  in  certain  quarters,  that  the  period,  far  from  being  extended, 
should  he  shortened.  I  do  not  think,  of  course,  that  that  will  ever  obtain. 
but  the  fact  that  any  such  view  exists  i-  significant.  Mr.  Higman  has 
intimated  to  us  his  view  :it  the  present  time,     i  should  like,  quite  delicately, 

to    point,    out    that    obviously    any    period    of    necessity,    is    arbitrary.       As    Mr. 
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Higman  at  the  present  is  in  favour  of  a  period  longer  than  that  held  by 
Borne  far  less  well  informed  than  himself  BO  1  am  hoping,  as  all  of  us  doubt  - 
less  hope,  that  his  view  may  change  in  the  direction  we  desire. 

In  the  case  of  large  companies  there  is  a  most  satisfactory  result  already 
obtained,  and  the  idea  which  has  been  running  through  my  own  mind  is  this, 
that  it  is  perhaps  not  quite  the  reasonable  thing  when  you  find  that  situation, 
that  they  should  be  hurt  by  reason  of  the  circumstances  that  others  do  not 
live  up  to  so  high  a  standard.  I  have  wondered  if  there  may  not  be  some 
method  adopted  whereby  there  may  be  a  greater  assurance  with  regard  to 
the  small  companies  whose  instruments  have  offended.  In  respect  to  the 
larger  companies,  the  situation  is  obviously  of  the  best,  and  as  there  is  no  law 
of  the  Medea  and  Persians,  saying  that  5  or  6  years  is  absolutely  the  right 
thing,  it  is  quite  conceivable  that  later  on  Mr.  Higman  himself  may  find 
that  as  he  now  feels  (in  opposition  to  the  judgment  of  those  less  well  in- 
formed) that  5  is  a  reasonable  period  may  later  on  feel  that  8  or  even  10 
is  reasonable.  If  I  am  invited  to  give  my  own  opinion,  it  is  10  years 
until  a  longer  period  is  advisable.  But  because  I  hold  that  view  1  would 
not  insist  that  it  be  adopted.  I  am  quite  convinced  of  this,  that  the  mind 
of  any  reasonable  man,  and  Mr.  Higman  is  of  that  class  as  all  of  you  know, 
is  tremendously  affected  by  actual  figures  and  facts.  Obviously,  the  matter, 
within  limits,  has  to  be  arbitrary,  but  I  feel,  that  the  larger  companies  have 
demonstrated  that  it  might  well  be  considered  whether  the  time  should  be 
extended  from  6  to  10  years. 

Now,  as  we  have  other  matters  to  attend  to,  I  shall  submit  it  to  the 
Meeting  whether  the  Committee's  report  shall  be  adopted.  All  in  favour! 
(Adopted  unanimously }. 

1    declare  the  motion  carried   unanimously. 

We  now  pass  to  the  next  item,  which  is  report  on  the  "Electrical 
Standards  and  Their  Application  to  Trade  ami  Commerce".  That  paper 
is  to  be  read  by  Mr.  O.  Higman,  who  is  Director  of  the  Electrical  Standards 
Laboratory,  Ottawa.  I  assure  you  that  it  is  only  those  who  have  been  cir- 
cumstanced, as  several  in  the  room,  like  myself,  have  been  during  the  history 
df  electrical  matters,  who  really  know  this  official  who  is  now  going  to  read 
this  paper  to  us.     I  do  not  like  paying  extreme  compliments  in  the  presence 

of  the  man  of  whom  1  am  making  the  remarks,  but  I  do  wish  to  say  this, 
that  in  my  judgment  any  Province  in  Canada  would  have  been  very  well  off 
if  it  had  had.  with  reference  to  its  electrical  matters,  such  an  arbitrator  of 
affairs    as    the    Federal    Government    has    had    at    Ottawa.      In    him    we    have 

found   an   official    who   has  determined,   so   far  as  my    view    has   I a   concerned, 

to  gee  that  the  interests  of  the  public  shall  be  conserved,  and  who  also  has 
been  careful  to  see  that  private  interests  should  have  .justice.  Nothing  more 
and  nothing  less  has  ever  been  asked  for,  so  far  as  I  am  aware,  and  nothing 
more  and  nothing  less  has  been  meted  out  to  us  by  Mr.  Bigman,  who  is  about 

to    read    this    paper. 

Mb.    Higman:  —  I    reserve    for   another   occasion    my   thanks   to   you   for 

your   all    too    flattering    remarks.      It    is  true    1    have   been   conscious  of   the   fact 

thai  l  have  had  the  consumer  to  protect  primarily,  but  nevertheless,  I  have 
always  been   conscious   of   the   fact   that   the  company   is  entitled   to  justice 

and    proper  treatment   at  my  hands. 


Electrical  Standards,  by  O.  Higmax  :;7 

ELECTRICAL  STANDARDS  AND  THIER  APPLI- 
CATION TO  TRADE  AND  COMMERCE 

(By  Ormond  Higman,  Director,  Electricity  &  Gas  Inspection  Services  and 
Laboratories,  Ottawa. ) 
In  1892,  the  Minister  of  Inland  Revenue  invited  the  writer  to  draft 
the  necessary  legislation  for  the  introduction  of  an  electricity  inspection 
service  under  the  general  system  of  Weights  and  Measures.  For  some  years 
previous  to  this  the  Canadian  Gas  Companies  had  been  making  complaints  to 
the  Department  because  of  the  fact  that  while  gas  and  gas  meters  were 
inspected  electricity  meters  remained  uninspected.  In  taking  up  the  question 
of  the  introduction  of  a  system  of  electricity  inspection,  obviously  the  first 
consideration  was  that  of  establishing,  at  headquarters,  the  fundamental  units 
or  standards  of  electrical  measure  on  which  the  work  of  testing  electric  meters 
and  other  appliances  could  alone  be  based.  For  how  could  the  Government 
undertake  to  question  the  accuracy  of  a  meter  used  in  the  sale  of  electricity 
without  first  being  assured  that  its  own  testing  appliances  were  accurate .' 

The  solution  of  the  problem  of  establishing  a  system  of  fundamental 
standards  was  greatly  facilitated  at  this  time  by  the  meeting  of  an  Inter- 
national Electrical  Congress  at  the  Worlds  Fair,  Chicago.  The  writer  was 
appointed  by  the  Government  to  represent  British  North  America  at  the 
Congress  and  as  a  result  of  the  deliberations  of  the  Congress  a  system  of 
electrical  units  was  adopted  and  a  recommendation  made  that  the  Govern- 
ments represented  should  establish  the  units  in  their  respective  countries  by 
legislative  action.  Accordingly  during  the  parliamentary  session  of  1893-4 
the  Electrical  Units  Act  together  with  the  Electricity  Inspection  Act  were 
passed.  In  order  that  we  may  have  a  comprehensive  and  progressive  record 
of  what  has  taken  place  in  regard  to  electrical  units,  the  Act  embodying  the 
Chicago  resolutions  follow: — 

An   Act  respecting  the   Units   of   Electrical   Measure. 

1.  This   Act   may   be   cited   as   the    Electrical    Units   Act. 

2.  The    units    of    electrical    measure    for    Canada    shall    be    the    fol- 

lowing:— 

OHM. —  (a)  As  a  unit  of  resistance,  the  ohm,  which  is  based  upon  the  ohm 
equal  to  109  units  of  resistance  of  the  centimetre  gramme-second 
system  of  electro-magnetic  units,  and  is  represented  by  the  re- 
Eistanc  offered  to  an  unvarying  electric  current  by  a  column  of 
mercury,  at  the  temperature  of  melting  ice  14.4.">L'l  grammes  in 
mass,  of  a  constant  cross-sectional  area  and  of  the  length  of 
106..'5  centimetres ; 

AMPERE. —  (b)As  a  unit  of  current,  the  ampere,  which  is  one-tenth  of  the 
unit  of  current  of  tlie  rentirnetre-gramme-second  system  of 
electro-magnetic  units,  ami  is  represented  sufficiently  well  for 
practical   nee   by   the  unvarying     current     which,   when    passed 

through    a    solution    of    nitrate    of    silver    in    water,    and     in    ac- 
cordance   with    the    specification    contained     in    schedule    one    to 

this  Act.  deposits  silver  at  the  rate  of  0.001118  of  a    gramme 

per   second  ; 
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VOLT. —         (<•)  As  a  unit  of  electro-motive  force,  the  volt,  which  is  the  elec- 
tro-motive   force    that,    steadily    applied    to    a    conductor    whose 
resistance  is  one  ohm,  will  produce  a  current  of  one  ampere,  and 
which    is    represented    sufficiently    well    for    practical      use      by 
1000    14::+    of    the    electro-motive    force    between    the    poles    or 
electrodes   of  the  voltaic  cell  known   as   Clark's  cell,  at  a   tem- 
perature of  lo°  Centigrade  and  prepared  in  accordance  with  the 
specification  contained  in  schedule  two  of  this  Act: 
COULOMB. (d) As    a    unit   of   quantity,   the    coulomb,    which    is    the   quantity 
of    electricity    transferred    by    a    current    of    one    ampere    in    one 
second ; 
EPABAD. —      (ci    As  a   unit  of  capacity,  the  farad,  which   is  the  capacity   of 
a  condenser  charged  to  a  potential  of  one  volt  by  one  coulomb; 
JOULE. —      (f)    As  a   unit  of  work,  the  joule,  which    is   equal  to   10  units  of 
work  in  the  centimetre-gramme-second  system,  and  is  represented 
sufficiently    well   for    practical    use    by    the    energy    expended    in 
one  second  by  one  ampere  in  one  ohm  ; 
WATT. —  (g)As  a  unit   of  power,  the  watt,  which   is  equal  to   107  units 

of    power    in    the    eentimetre-gramme-second    system,    and    is    re- 
presented   sufficiently   well    for   practical    use    by    the   work    done 
at  the  rate  of  one  joule  per  second; 
HENBY. —      ((In    As   the   unit   of   induction,   the   henry,   which   is   the   induc- 
tion   in    a    circuit    when    the   electro-motive    force    induced    in    thai 
circuit    is  one  volt,  while  the  inducing  current   varies  at  the  rate 
of   one   ampere   per   second. 
.';.      The    units    of    electrical    measure    described    in    this    Act,    or    BUch 
standard   apparatus  as   is   necessary  to   produce  them,  shall   be  de- 
posited   iii    the    Department    of    Inland    Revenue   and    shall    form 
part    of   the   system    of    standards      of      measure    and    weight    es- 
tablished  by  the  Weights  and   Measures  Act. 
Fifteen    years   after   the    action    taken    at    Chicago,    the    British    Govern 
ment    (in   Octol  er   lit(is)   called   a  conference   in    London   to  further  consider 
the  Units  of  electrical  measure  adopted  at  Chicago  and  to  revise  these  units 
should  it  be  deemed  necessary  to  do  so.     Representatives  from  most  of  the 
Governments  of  Europe  and  America  attended  the  conference  and  as  a  result 
of   the   deliberations  of   the  conference   all   but   the  three   primary   units   the 
Ohm,  Ampere  and  Volt,  were  deleted  from  the  list-and  today  the  international 
unit*-   of   electrical   measure  stand   as   follows:  — 

His    Majesty,    by    and    with    the    advice    and    consent    of    the    Senate    and 
House  of  Commons  of  Canada,  enacts  a-  follows: 

1.     This  Act   may  be  cited  as  The  Electrical  1'nits  Act. 

:.'.      The  units  of  electrical   measure   for  Canada   shall   be  the   following: 
OHM. —  i       A.S    a     unit    of    resistance,    the    international    ohm,    which      is 

based  upon  the  ohm  equal  to  l1'!'  units  of  resistance  of  the 
centimetre-gramme-second  system  of  electro-magnetic  units,  and 
is  represented  by  the  resistance  offered  to  an  unvarying  electric 

current  by  a  column  of  mercury,  at  the  temperature  of  melting 
ice  14.4521  grammes  in  mass,  of  a  constant  CrOSS-sectional  area 
and  of  the  length  of  106.300  centimetres  arranged  in  accordance 
with  the  specification  contained   in  schedule  A  to  this  Act; 
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AMPERE. —  (b)  As  a  unit  of  current,  the  international  ampere,  which  is 
one-tenth  of  the  unit  of  current  of  the  centimetre-gramme- 
second  system  of  electro-magnetic  units,  and  is  represented  by 
the  unvarying  current  which,  when  passed  through  a  solution 
of  nitrate  of  silver  in  water,  and  in  accordance  with  the  speci- 
fication contained  in  Schedule  B  to  this  Act,  deposits  silver  at 
the  rate  of  0.00111800  of  a  gramme  per  second; 

VOLT. —  (e)     As    a    unit    of    electro-motive-force,    the    international    volt 

which   is  the  electro-motive-force  that  steadily  applied   to  a   con- 
ductor  whose    resistance   is    one   international    ohm,    will    produce 
a   current    of    one    international    ampere.      The    Western    Normal 
Cell   may   be   used  as  a  standard   of   electric   pressure,   ami  when 
set  up  in  accordance  with  the  specification  contained  in  schedule 
('   to   this   Act,   may   be   taken   as   having,    at   a    temperature   of 
20      ('..   an  'electro-motive-force   of    1.0183    volts. 
■  \.     Such    standard    apparatus    as    is    necessary    to    produce    the    units 
of   electrical    measure    described    in    this    Act,    shall    be    deposited 
in    the    Department    of    Trade    and    Commerce    and    shall    form 
part    of    the    system    of    standards   of   measure    and    weight    esta- 
blished   by    the    Weights   and    Measures    Act. 
4.     The    Electrical    Units    Act,    chapter    fifty-three    of    the    Revised 
Statutes  of  Canada,  1906,  is  hereby  repealed. 
A    comparison    of    the    two    Acts    will    show    that    apart    from    the    deletions 
already  alluded  to,   very   few   changes   were  made  in   the  three   primary  units. 
Two  zeros  were  added  to  the  length  of  the  mercury  column   of  the  Ohm,  two 
zeros  to  the   rate  of  deposition  of  silver  in  the  determination   of  the  ampere. 
These  zeros  are,  of  course,  of  no  value  in  respect  of  the  determination  of  the 
units    but    were    added    simply    to    prevent    experimenters    from    adding    to    or 
taking  from  the  values  arrived  at  by  the  Conference.     It  will  also  be  noticed 
that   the    Western   Normal   Cell   has   been    substituted   for   the   Clark   Cell   as  a 
practical  standard  of  electric   pressure.     The  word  " international "    has  also 
.  ecu  added  to  each  primary  unit. 

An  effort  was  made  at  the  Conference  to  have  the  volt  placed  as  the 
second  primary  unit.  One  may  pick  up  a  piece  of  wire  and  find  therein  an 
expression  of  resistance,  or  a  primary  cell  that  will  give  you  an  expression 
of  voltage,  but  no  one  ever  came  across  anything  possessing  a  residual 
manifestation  of  an  ampere.  A  motion  was  made  to  give  the  volt  the  second 
place  and  this  was  supported  by  the  representatives  of  the  United  States, 
Canada,  France,  Italy  and  Japan,  but  without  avail,  the  motion  being 
defeated  by  a  considerable  majority.  There  can  be  no  doubt,  however,  that 
the  ampere  should   be  the  derived   unit   and   not   the  volt. 

EQUIPMENT  OF  STANDARDIZING    LABORATORIES. 

We  will  nOW  revert  back  In  1894  when  the  equipment  of  the  Standard- 
izing laboratories  had  to  he  undertaken.  The  problem  of  procuring  the 
necessary  apparatus    for  producing  the  standards  of  electrical    measure    was 

not   s.i   easy  at    that    time   as   it    is   today.      The   only   standard    instruments   then 
available     were     the     electrostatic     voltmeters     and     1  alances        invented        and 

manufactured    by    Lord    Kelvin.      A    number    of    these    instruments,    made 
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especially  for  the  department,  were  procured,  covering  ranges  from  0  to  3000 
volts;  0  to  3000  amperes  and  0  to  30,000  Kilowatts.  To  these  we  were  able 
to  add  the  Clark  cell  and  the  Crompton  potentiometer  with  copies  of  the 
Ohm,   shunts  and   other  auxiliary  testing  appliances. 

Continuous  current  was  furnished,  of  course,  by  means  of  accumulators 
but  the  production  of  alternating  currents  suitable  for  standardizing  pur- 
poses was  a  matter  of  some  concern.  An  a.c.  generator  belted  to  a  d.c.  motor 
operated  from  storage  batteries  was  tried  but  was  not  of  sufficient  flexibility 
in  design  to  afford  the  necessary  range  in  periodicity  and  phase  angle  to 
meet  the  requirements  of  our  laboratories.  In  1909  attention  of  the  Depart- 
ment was  called  to  a  motor-generator  set  that  had  been  installed  in  the 
School  of  Technology  at  Manchester,  England,  and  through  the  courtesy  and 
good  work  of  a  British  electrical  firm,  our  laboratories  have  been  furnished 
with  these  machines.  So  extremely  useful  have  these  machines  proven  to 
be  in  our  testing  work  that  no  apology  is  made  for  giving  a  few  details  as 
to  their  method  of  construction  and  operation. 

The  set  comprises  two  similai-  alternators  direct  driven  by  a  continuous 
current  motor  arranged  between  them  on  the  same  bed-plate.  The  motor  is 
a  L25  volt  igterpole  variable  speed  machine  of  10  B.  H.  P.  with  a  speed 
regulation  of  500  to  2000  r.p.m.  effected  solely  by  variation  of  motor  field 
current.  The  alternators  are  6  pole,  3  phase  rotating  armature  machines, 
and  six  slip  rings  are  provided  on  each  so  that  the  armature  coils  may  be 
connected  either  star  or  delta.  The  larger  of  the  two  alternators  has  a 
tntiiig  of  5  k.v.a.  at  25  cycles  (500  revs,  per  minute)  and  the  smaller  one 
1  k.v.a.  at  the  same  speed,  and  both  machines  are  designed  to  give  100 
Milts  at  this  frequency.  The  larger  machine  is  frequently  used  in  conjunction 
with  a  k.v.a.  oil  cooled  transformer  giving  a  normal  secondary  load  of  1000 
amperes.  The  transformer  1ms  two  primary  and  two  secondary  windings. 
The  primary  windings  can  be  connected  in  series  or  parallel  for  200  or  100 
\olts  respectively,  and  in  the  same  manner  the  secondary  can  be  arranged 
'for  lu  or  5  volts. 

The  -mailer  alternator  which  is  used  to  supply  the  pressure  circuits, 
is  also  used  in  connection  with  transformers  when  the  voltage  required 
differs  considerably  from  the  normal  voltage  of  the  machine.  The  field 
system,  or  stator  of  this  machine,  has  been  turned  so  as  to  fit  into  a  circular 
seating  in  the  bed-plate,  and  by  means  of  worm-gear  may  be  turned  through 
approximately    180  electrical  degrees. 

It  is  quite  a  simple  matter  to  know  if  the  phase  of  the  voltage  of  the 
smaller  machine  is  hailing  the  phase  of  the  current  from  the  larger  one  or 
lagging  behind  it.  By  rotating  the  stator  against  the  direction  of  rotation 
Of  the  armature,  the  lead  of  the  voltage  is  increased,  or,  by  rotating  with 
the  direction  of  the  armature  the  lead  of  the  voltage  is  diminished,  or  the 
lag  increased.  Moreover,  if  any  doubt  exists  as  to  whether  the  voltage  is 
ha. line  the  current  or  lagging  behind  it,  it  is  only  necessary  slightly  to  alter 
the  position  of  the  stator  ami  to  note  the  effect  on  an  indicating  wattmeter. 
If  moving  the  stator  against  the  rotation  of  the  armature  increased  the 
nading  on  the  wattmeter,  then  the  voltage  is  lagging  behind  the  current 
and  \  ire  versa. 
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The    alternators   are    excited    from    secondary    colls,   and    the    result    is    a 

very  steady  supply  of  alternating  current. 

There  is  one  other  piece  of  testing  apparatus  with  which  our  laboratories 
arc  equipped  that  may  be  mentioned  and  that  is  Dr.  Drysdales'  alternating 
current  potentiometer.  By  those  who  have  used  the  apparatus  it  is  regarded 
as  the  summun  bonum  of  electrical  measuring  instruments  and  when  arranged 
to  work  on  direct  current  in  addition;  in  conduction  with  a  frequency  meter 
and  a  standard  condenser  it  forms  a  complete  laboratory  and  will  do  the 
work  of  many  other  instruments;  besides  accomplishing  it  in  a  more  efficient 
manner  and  obviating  a  number  of  difficult  mathematical  calculations,  ^o 
frequent  in  the  case  of  alternating  currents.  Alternating  voltmeters  and 
ammeters  can  be  calibrated  as  in  continuous  current  work  and  with  a  high 
degrees  of  accuracy,  inductance  and  capacity  tests  can  be  undertaken  and 
dialectic  losses  determined.  Supplied  with  the  potentiometer  are  two  galva- 
nometers, one  of  the  vibration  type  for  a.c.  currents  and  a  D'Arsonval 
galvonometer  for  direct  currents. 

Our  laboratories  are  furnished  with  all  the  necessary  auxiliary  apparatus 
among  which  might  be  mentioned  a  standard  photometer  manufactured  in 
London,  England,  under  the  direct  supervision  of  the  National  Physical 
Laboratory  authorities  and  furnished  with  a  standard  pentane  lamp.  We 
have  also  an  Oscillograph  for  the  visual  examination  of  the  wave  forms  of 
alternating  currents  at  any  phase  angle  or  power  factor  that  may  be  deter- 
mined upon  by  means  of  the  alternator  or  the  phase  shifting  transformer 
connected  with   the  potentiometer. 

APPLICATION   OF   STANDARDS   TO   TRADE    PURPOSES. 

In  May,  1895,  the  Electricity  Inspection  Act  was  put  into  force  by 
proclamation  of  the  Governor  General  in  Council.  It  may  be  stated,  paren- 
thetically, that  during  the  Session  of  189:>-4  the  munificent  sum  of  five 
thousand  dollars  was  voted  for  the  purpose  of  introducing  the  inspection 
service  and  with  which  to  meet  all  expenditures  connected  with  it  during 
that  year.  Instruments  had  to  be  purchased,  the  Gas  Inspectors  from  ocean  to 
ocean  had  to  be  instructed  how  to  test  electric  meters  and  lastly  the  modest 
salary  of  the  Chief  Engineer  had  also  to  be  paid  out  of  this  vote.  It  would 
be  unwise  to  weary  the  meeting,  however,  with  a  dissertation  of  the  early 
Struggles  experienced  in  introducing  the  service,  beyond  stating  that  it 
meant  working  all  day  and  travelling  all  night  for  several  years,  and  in 
looking  back  over  those  early  experiences  the  writer  is  amazed  at,  nevertheless 
thankful  for,  the  uniform  kindness  and  courtesy  extended  by  the  Central 
Stations  of  that   day. 

For  the  purpose  of  inspection  the  Dominion,  from  the  Atlantic  to  the 
Pacific,  has  been  divided  into  21  districts,  with  a  district  inspector  in 
charge  of  each  district  and  having  as  many  assistants  as  the  work  of  the 
district  may  demand.  The  Dominion  has  also  been  divide.!  into  three  super 
visory  divisions  each  division  being  in  charge  of  an  electrical  engineer.  In 
order  that  the  working  standards  of  the  inspectors  may  be  taken  care  of  and 
periodically  calibrated  two  additional  standardizing  laboratories  have  been 
established  as  branches  of  the  main  laboratory  at  Ottawa.  These  are 
located   at   Winnipeg   and    Vancouver.     The   department    has    I n    subjected 
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to  m>iii<>  adverse  criticism  because  of  the  creation  of  those  laboratories,  but 
it  may  be  stated  their  existence  is  not  due  to  any  fanciful  or  elaborate  ideas 
of  a  general  lay  out  but  to  the  compelling  requirements  of  the  serviee.  Early 
in  our  standardizing  experience  we  found  that  to  send  a  wattmeter  or  other 
delicate  instrument  across  the  continent  from  Vancouver  to  Ottawa  for 
purposes  of  calibration  was  utterly  futile.  The  excessive  vibration  due  to 
carriage  by  rail  for  a  distance  of  3000  miles  rendered  the  instrument  prac- 
tically useless  when  it  arrived  back  to  Vancouver,  insofar  as  any  dependability 
for  accuracy  is  concerned.  We  tried  first  to  meet  the  difficulty  by  sending 
to  Vancouver  a  laboratory  standard  wattmeter  and  voltmeter  of  the  Weston 
make  in  order  that  comparisons  might  be  made  on  the  spot.  This,  however, 
did  not  work  satisfactorily  as  the  Standard  instruments  in  due  course 
required  checking  and  so  we  found  ourselves  at  the  place  from  where  we 
-tarted.  It  was  then  decided  to  establish  a  fully  equipped  laboratory  at 
Vancouver  to  take  care  of  the  far  West.  Later  on  we  found  that  instruments 
sent  to  Vancouver  or  Ottawa  from  Winnipeg  were  also  rendered  unreliable 
by  vibratory  trouble  due  to  long  distance  travel.  After  careful  observation 
of  the  baneful  effects  of  long  distance  travel  on  these  delicate  instruments 
we  were  forced  to  the  conclusion  that  accuracy  could  not  be  depended  upon 
if  an  instrument  was  expressed  over  a  distance  of  five  or  six  hundred  miles. 
Having  reached  this  conclusion  from  force  of  circumstances  a  branch 
laboratory  to  take  care  of  the  middle  west  was  the  inevitable  result,  hence 
the  branch  laboratory  at  Winnipeg.  The  working  standards  of  the  inspec- 
tors are  -cut  in  to  the  nearest  laboratory  for  recalibration  not  less  frequently 
than  once  in  three  months,  and  oftener  if  the  inspector  has  the  least 
suspicion    that    an    instrument    has    become    inaccurate. 

I  have  here  one  of  our  Weston  cells.  I  have  brought  tins  box  along  to 
show  you  how  we  send  these  cells  between  the  three  laboratories  without  dam- 
aging it.  The  West ell  if  carried  right  side  up  will  be,  no  matter  how- 
tar  you  send  it,  just  as  good  when  it  reaches  the  end  of  the  .journey  as  when 
it  Started.  Inside  the  box  we  have  another  container,  fixed  on  a  hinge  like 
a  mariner's  compass,  and  no  matter  how  you  put  the  outside  box,  the  inside 
one  is  always  right  side  up,  so  that  the  cell  is  carried  from  one  laboratory  to 
anothei   without  being  changed  as  to  position. 

As  an  evidence  of  the  growth  of  the  inspection  work  during  the  past 
quarter  of  a  century  it  may  be  stated  that  for  the  fiscal  year  L896-7  the 
Dumber   of    meters    tested    was:  — 

Electricity     .">,7<iii 

idis     Ki.i's; 

Total     22,749 

For  the  fiscal  year  which  ended  on  31st   March,   1921,  tin'  number  tested 


Electricity     223,062 

i^as !l!t.:il!> 


Total     322,381 
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The  gas  meters  are  here  included  in  order  to  show  the  total  amount  of 
work  done  by  the  inspection  staff.  Our  inspectors  are  qualified  to  test,  and 
<io  test  1  oth  kinds  of  meters  interchangeably. 

THE    STANDARDIZING    WORK    OF    THE    LABORATORIES. 

With  close  upon  one  hundred  inspectors  at  work  throughout  the  country 
supplied  as  they  must  be  with  standard  indicating  wattmeters,  rotating 
induction  meters  and  voltmeters  in  addition  to  voltage  and  current  trans- 
formers, it  can  be  readily  understood  that  to  keep  these  standards  in  thorough 
working  condition  and  at  all  times  accurate  and  fit  for  service  means  a 
goo. I  deal  of  work  for  the  examiners  in  our  laboratories. 

The  instruments  used  by  our  examiners  and  designated  working  or 
secondary  standards,  are  mostly  of  the  Weston  indicating  type  and  are 
constantly  being  checked  up  witii  the  primary  standards.  By  means  of  this 
frequent  comparison  and  checking  we  are  enabled  to  maintain  the  inspectors 
standards  at  an  accuracy  well  within  one  per  cent. 

Now,  what  is  desirable  and  necessary  for  our  own  instruments  must 
al-o  he  desirable  ami  necessary  for  the  standards  used  by  the  Central 
Stations  and  the  electrical  industries  generally.  Notwithstanding  this,  the 
number  of  instruments  received  at  the  laboratories,  other  than  our  own,  are 
comparatively  few.  Are  the  electrical  concerns  who  use  standards  for  de- 
termining the  output  of  their  plants  and  for  their  guidance  generally  in 
electrical  measurements  content  to  wander  along  in  the  dark  and  take  a 
chance  as  to  the  condition  of  their  instruments,  or,  are  they  being  standard- 
ized by  some  unauthorized  or  illegal  examiner. 

Under  the  provisions  of  the  British  North  America  Act,  Section  91, 
subsection  17,  the  subject  of  Weights  and  Measures  is  definitely  and  speci- 
fically delegated  to  the  federal  authorities.  The  electrical  units  and  stan- 
dards already  given  herein  are  declared  to  be  a  part  of  the  weights  and 
measures  system  of  Canada  which  can  only  be  administered  by  those  design- 
ated by  the  Parliament  of  Canada.  Penalties  are  provided  in  the  Inspection 
Act  against  persons,  other  than  the  authorized  inspectors,  ''who  verifies  or 
stamps  or  causes  to  be  verified  or  stamped,  or  who  issues  a  certificate  as 
to  the  accuracy  of  any  .meter"  and  "meter"  is  defined  a-  including  "every 
kind  of  machine,  apparatus  or  instrument  used  for  measuring  electrical 
energy  or  pressure". 

These  citations  are  made,  not  for  the  purpose  of  threatening  the  users 
of  such  instruments  nor  to  induce  them  unduly  to  use  the  laboratories 
provided  under  the  law  but  mainly  to  fulfill  a  duty  long  neglected  and  for 
which  the  department  is  to  some  extent  responsible.  A  better  understanding 
and  closer  cooperation  should  exist  between  the  electrical  companies  and  the 
department  and  our  purpose  in  accepting  tin'  invitation  to  be  present  here 
today  is  that  some  progress  might  be  made  along  the  lim-  of  fraternal 
cooperation. 

It   would    seem    to    be   desirable    that    a    little    propaganda    work    should    be 

undertaken  by  the  inspection  service  to  overcome  the  deprecatory  whisperings 
that  have  gone  abroad  with  respect  to  the  work  of  the  laboratories  and  the 
inspection.     As  an   instance  id'  the  ignorance  that  exist-  with   regard  to  the 
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work    that    we    are    doing,    permission    might    lie    granted    to    quote    from    the 
evidence   of   a    Professor    in    one   of   our  Universities   given   before   the   Parlia- 
mentary Committee  on  the  need  of  a  Research   Institute  for  Canada.  He  said: 
"I   should   like  to  appeal  for  a   Bureau   of   Standards  founded  on   a 
'•modest   scale  to  keep  pace  with   the  needs  of  the  country.     At  present, 
"if    I    wish   a    thermometer   calibrated    or   a    set    of   weights   standardized, 
•'•or  some  electrical    instruments  tested    I    must   semi   them   to   Washington. 
"That   should    not  be."      We   should   have   a  place   here  in   Ottawa   where 
"such    instruments    could    be    sent    and    taken    care    of    at    once." 
This  gentleman  did  not  know,  as  he  should  have  known,  that  the  Govern- 
ment   of    Canada    shortly    after    Confederation    fifty    years    ago    established    a 
system    of    weights    and    measures   and    deposited    at    Ottawa    three    copies    of 
absolute   standards   of   length,   mass   and    capacity,   and    that    a    laboratory   with 
The    necessary    equipment    for    making  comparisons    with    these    standards    down 
through  the  years  since   that   time  has   been    in   Operation    and    that    the   system 
has    I  een    applied    to    trade    and    commerce    throughout    the    Dominion    since    it ^ 
first  inception. 

The  same  is  true  with  regard  to  electricity  since  1894.  We  can  calibrate 
this  gentleman's  thermometer  and  check  his  electrical  instruments  just  as 
well  as  they  can  do  it  at  Washington,  ami  with  this  advantage  that  the  cer- 
tificate we  would  furnish  him  would  be  valid  and  legal  while  that  obtained 
from  Washington  could  not  be  so  regarded.  In  fact  such  a  certificate 
obtained  from  a  foreign  country  would  have  no  validity  in  a  Canadian  court 
uf  law. 

Under  the  circumstances  therefore,  we  would  appeal  to  the  Canadian 
Electrical  Association  and  the  electrical  industries  of  Canada  to  help  us  in 
making  known  the  truth  about  the  matter;  and  finally  to  assure  them  that 
we  have  a  Bureau  of  Standards  in  fait  if  not  in  name  ami  that  we  can  under- 
take to  calibrate  ami  standardize  their  instruments  satisfactorily  ami  at  charges 

thai    are   merely   nominal.. 

The  President: — I  should  like  to  submit  motion  of  thanks  to  the 
meeting,  it'  someone  will  move  it. 

Mr.  TuBLET: — Mr.  Chairman.  1  would  lie  delighted  to  move  a  vote  of 
thanks  to  Mr.  lligman.  One  of  the  main  reasons  I  am  delighted  to  do  thi^ 
is  because  I  was  responsible  for  suggesting  to  the  Meter  Department  that 
they  ask  Mr.  Higman  to  prepare  this  paper  for  us,  principally  because  I 
was  responsible  for  the  statement  thai  the  laboratories  at  Ottawa  were  very 
little  used,  which  was  misunderstood  by  Mr.  lligman.  What  1  meant  was 
brought  out  today.  They  are  very  little  used  by  the  companies  of  Canada. 
1  enquired  from  four  of  the  largest  companies  in  Montreal  as  to  what  they 
did  with  their  instruments,  requiring  tests.  One  sent  them  to  McGill,  two 
-mi  them  io  the  \ew  York  Stati  Laboratory  and  one  to  Washington,  but 
limn  of  the  Engineers  of  these  companies  knew  there  was  a  testing  laboratory 
at   Ottawa   which   would   do  tie  work. 

I    think    it'    this    paper    of    Mr    lligman  's    does    nothing    more    than    get    us 

-tailed  to  use  his  standardization,  it  will   be  of  benefit   to  us  all. 
Mb.    McDunnough : — 1    second   it. 

THE  PRESIDENT: — It  has  been  moved  and  seconded  that  a  hearty  vote  of 
thanks  be  tendered  Mr.  Higman  for  coming  to  the  convention  and  presenting 
this  interesting  papei   this  morning,   (Loud  applause). 
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Mk.    IIicmax: — I    thank   you   very   kindly. 

The  next  item  on  this  morning's  programme  is  report  from  the  Electrical 
Apparatus  Committee,  by  Mr.  J.  S.  H.  Wurtele,  of  the  Southern  Canada 
Power  Co.  I  understand  Mr.  Wurtele  is  not  here,  so  Mr.  Vinet  will  read  it 
to  us. 

REPORT  OF  THE  ELECTRICAL  APPARATUS 
COMMITTEE. 

Your  Committee  on  Electrical  Apparatus  have  endeavoured  to  keep 
this  Report    in   condensed  form. 

Attention  has  been  directed  during  the  past  year  to  more  adequate 
protection  against  fires  originating  in  units,  and  this  has  taken  the  form  of 
providing:  — 

1.     Better  relay  protection. 

-.     More  fire  fighting  equipment. 

:';.  In  the  case  of  Steam  Generating  Stations,  closed  ventilating-circuit 
-y^tems. 
As  stations  become  larger,  and  are  operated  in  parallel  with  other  large 
stations,  it  has  been  found  advisable  to  provide  greater  spacing  between 
phases,  in  order  to  minimize  the  danger  of  short  circuits.  The  most  notable 
instances  of  such  practice  are  to  be  found  in  the  Calumet  Station  of  the 
Commonwealth  Edison  Company  of  Chicago,  and  in  the  Hell  Gate  Plant 
of  the  New  York  Edison  Company.  The  minimum  spacing  of  the  equip- 
ment in  the  former  station  is  fifteen  feet  between  phages.  While  it  is  not 
always  possible  to  make  use  of  out-door  switching  equipment  in  cities,  the 
desirability  of  wide  spacing  between  phases  emphasizes  the  advantages  of 
erecting  as  much  of  the  apparatus  as  possible  out  of  doors.  This  can  gen- 
erally be   done   in   the  case   of   hydro-electric   generating    Nations.  *■ 

With  respect  to  failures  in  generating  apparatus,  a  notable  case  was 
reported  in  the  Pebranry  25th  issue  of  Tht  Electrician.  In  this  instance  the 
failure  of  the  insulation  in  the  armature  winding  of  a  new  machine  was 
finally  traced  to  vibration  of  the  end  plates  which  held  the  laminations  to- 
gether by  means  of  insulate. 1  bolts.  The  insulation  of  the^e  bolts  broke 
down  ami  the  resulting  arc  set  the  winding  on  fire.  The  repair  and  remedy 
effected  1  y  using  bolts  which  were  stressed  to  a  low  value,  and  were  therefore 
independent  of  the  natural   vibratory  frequency  of  the  machine. 
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In  connection  with  protection  of  generating  apparatus  it  is  worthy  of 
mention  that,  with  the  increasing  size  of  units,  a  few  companies  have  de- 
eided  to  place  electric  protective  equipment  across  the  field  coils  of  syn- 
chronous converters,  to  guard  against  the  enormous  voltages  which  may 
build  up  consequent  upon  short  circuit  conditions  in  the  armature. 

In  the  important  matter  of  exciter  equipment,  there  is  evidence  of 
greater  attention •  being  paid  to  the  relation  which  the  generating  station 
bears  to  the  transmission  system  and  other  generating  stations  connected 
thereto.  A  survey  of  recently  completed  Water  Power  stations  shows  that 
opinion  has  been  in  favor  of  motor-driven  exciters  in  stations  that  operate 
in  parallel,  and  in  such  case  less  relative  importance  is  attached  to  the  water- 
wheel  driven  exciter.  Motor  generators  in  addition  to  water-wheel  drive), 
exciters  are  used  in  stations  having  two  or  more  outgoing  lines  and  where  a 
single    station    supplies    a    transmission    system. 

Developments  in  connection  with  switching  have  been  in  favor  of  sacri- 
ficing flexibility  for  simplicity,  and  here  again,  as  in  the  case  of  exciters,  it 
is  to  be  noted  that  the  design  of  the  station  is  closely  associated  with  the  rest 
of  the  system. 

Vour  Committee  have  to  report  the  desirability  of  some  standard 
schedule  being  adopted  for  rating  large  oil  circuit  breakers  as  to  rupturing 
capacity  and  performance.  While,  for  operating  reasons,  all  large  com- 
panies cannot  adhere  to  the  same  practice  with  regard  to  the  handling  of 
circuit  breakers,  a  recent  canvass  of  leading  companies  disclosed  that  the 
majority  were  in  favor  of  the  following  methods  of ,  operation :  — 

Mi  Oil  Circuit  Breakers  connected  to  High  Tension  overhead  trans- 
mission systems  should  not  lie  (dosed  after  they  have  opened  automatically 
until   tests   and    inspections   have   been   made. 

Circuit  Breakers  connected  to  2300  volt  distribution  systems 
should  be  closed  three  times,  at  stated  intervals,  before  leaving  the  circuit 
dead. 

Thus,  recent  opinion  calls  for  the  rating  of  the  High  Tension  Circuit 
Breakers  based  on  a  duty  cycle  requiring  the  breakei  to  be  capable  of  being 
re-closed  after  an  appreciable  intervp]  while  in  the  case  of  Low  Tension 
Circuit  Breakers,  1  he  duty  cycle  requires  operation  four  times,  with  inter- 
vals varying  from  zero  to  three  minutes.  The  opinion  of  the  principal  com- 
panies   is    that    a    circuit    breaker   should    be    rated    at    its   ultimate    interrupting 

capacity. 
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A  failure  of  a  large  circuit  breaker  which  had  opened  once  on  lightning 
(litharge,  and  had  subsequently  been  damaged  l>y  a  further  discharge  while 
still  in  the  open  position,  points  to  the  desirability  of  either  interlocking  large 
eircuit  breakers  with  their  disconnecting  switches,  or  of  making  it  an  im- 
perative order  that  disconnecting  switches  of  all  apparatus  in  damaged 
condition   should   he   immediately  opened. 

In  connection  with  the  provision  of  adequate  capacity  for  high  voltage 
testing,  the  General  Electric  Company  have  recently  brought  out  a  high 
voltage  direct  current  testing  outfit  made  up  of  a  high  voltage  transformer 
connected  to  an  ionic  valve  rectifier.  The  equipment,  when  connected  to  a 
2200  volt,  fill  cycle  circuit,  will  provide  a  D.C.  potential  of  100,000  volts 
with  a  current  capacity  of  .5  amperes. 

Automatic  A.  C.  Substations  continue  to  gain  in  favour,  and  during 
the  year  it  lias  been  found  that  better  operation  was  obtained  from  such 
substations  'luring  thunderstorms  than  from  the  manually  operated  sub- 
stations. 

In  the  past  year  one  company  in  Canada  has  installed  a  bank  of 
three  l:i,2(JU  volt,  1250  K.Y.A.  water-cooled  transformers  out  of  doors. 
The  transformers  rest  on  a  concrete  vault  which  contains  the  water  piping, 
and  is  readily  kept  at  a  safe  temperature.  This  company  maintains  that 
with  water-cooling  coils  arranged  for  thorough  self -draining  and  brought  out 
vertically  through  the  bottom  of  the  transformer  case,  the  matter  of  pro- 
tection of  the  cooling-water  system  against  weather  hazards  becomes  com- 
paratively  simple. 

An  effort  is  being  made  to  standardize  service  voltage,  and  the  majority 
opinion  of  member  companies  appears  to  be  in  favour  of  voltages  between 
115  and   12.j   at  the  consumers'  entrance  switch. 

Of  general  interest  in  the  field  of  industrial  equipment  is  the  recently 
developed  sectionalized  drive  for  paper-making  machinry.  This  has  fol- 
lowed the  demand  for  high-speed  paper  machines  consisting  of  many  indiv- 
idually driven  units  of  different  speeds,  the  relation  of  which  to  each  other 
dues  not  change,  as  against  the  single  unit  type  of  machine  heretofore  in 
use.  The  Canadian  Westinghouse  Company  has  recently  installed  such  a 
machine  in  one  of  the  plants  of  the  Abitibi  Power  &  Paper  Company.  Bach 
section  is  driven  by  a  direct  current  motor  through  a  flexible  coupling  in 
the  case  of  high-speed  machines,  but  if  applied  to  low-speed  machines  the 
connection  between  motor  ami  drive  is  through  a  reduction  gear,  each  end 
of  which  is  flexibly  coupled.  Each  one  of  these  sectional  drive  motors  is  in 
addition  connected  by  a  chain  drive  to  a  slightly  tapered  conical  pulley, 
which  is  in  turn  connected  by  a  belt,  capable  of  very  accurate  adjustment 
by  means  of  a  hand  wheel,  to  a  complementary  conical  pulley  driving  a 
small  frequency  generator.  Each  of  these  small  sectional  frequency  generators 
has  its  frequency  balanced  against  the  frequency  of  a  master  or  control 
frequency  generator  by  a  powerful  rotative  relay  which  actuates  two  pairs 
of  di?e  contractors.  As  soon  as  there  is  any  change  of  speed  between  sec- 
tions or  between  any  section  motor  frequency  generator  ami  the  master 
frequency  generator,  an  unbalancing  of  frequencies  results,  which  is  instantly 
transmitted  to  the  rotary  element,  producing  movement  in  one  direction 
or  the  other,  and  thereby  through  the  contact-making  mechanism  operating 
the    section    motor    field    rheostat,    and    correcting    the    sectional    change    of 
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speed.  An  anti-hunting  attachment  prevents  a  tendency  to  over-travel.  The 
speed  of  each  section  is  constant  with  regard  to  the  motor  controlling  set  but 
it  is  capable  of  individual  adjustment  by  the  hand  wheel  and  pair  of  cones, 
so  that  the  required  amount  of  draw  may  be  obtained.  All  of  the  motors 
are  driven  from  a  direct  current,  adjustable  voltage  generator,  with  a 
separate  constant  voltage  exciter  capable  of  furnishing  excitation  for  the 
synchronous   motor   fields,   the   motor   fields,   and   the   various   control    circuits. 

There  is  a  switchboard,  illustrated  in  Fig.  .".,  consisting  of  master  control 
panel,  and  separate  section  motor  panels,  with  push  button  control  which 
may  be  in  multiple  with  other  push  button  stations  for  convenience  in  oper- 
ation. All  rheostats  controlling  speed  are  motor-driven  and  the  entire 
equipment  is  automatic,  subject  only  to  relative  section  speed  adjustments 
by  hand  wheel  and  to  control  as  a  whole,  or  individually,  by  push  buttons 
as  before  stated.  We  are  indebted  to  the  Canadian  Westinghouse  Com- 
pany for  the  illustration  herewith. 

The  problem  of  inductive  interfererce  enter:  the  field  of  your  Com- 
mittee, and  is  becoming  more  and  more  important  as  networks  are  becoming 
larger.  Experiments  have  been  made  with  the  ordinary  well-known  aux- 
iliary bank  of  transformers,  and  with  transformers  having  tertiary  windings. 
It  appears  that  in  order  to  be  effective  in  suppressing  the  third  harmonic, 
the  corrective  apparatus  used  should  have  a  K.  Y.  A.  capacity  comparable 
with  the  main  bank  of  transformers.  This  can  probably  be  most  cheaply 
and  effectively  obtained  by  using  a  delta  interconnected-star  connection  of 
the   main   transformers   with    the   delta   on   the   station    side. 

Respectfully  submitted. 

M.  J.  Schwegler. 
R.  J.   Everest. 

J.    S.    H   Wurtele,    Chairman. 
The  Secretary:— I  beg  to  move  the  adoption  of  the  report. 
Seconded  by  Mr.  McDunnough. 

The  President: — It  has  been  moved  and  seconded  that  this  report  be 
adopted.     Any  discussion? 

The  Secretary: — Mr.  President,  I  have  a  written  discussion  from  Mr. 
Morse,  General  Superintendent  of  the  Shawinigan   Company. 
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Mi.-.  J.  Morse:  —  (Written)  The  report  refers  to  a  statement  concerning 
two  circuit  breaker  performances  which  in  the  writer's  opinion  requires 
further  discussion. 

The  Committee  has  divided  the  high  tension  ami  low  tension  circuit 
breakers  into  two  classes. 

In  this  classification  the  breakers  on  the  high  tension  line  require 
testing  and  inspection  after  each  automatic  operation  whereas  the  low  tension 
breakers  must  be  suitable  to  perform  a  duty  corresponding  to  three  times 
the   amount   of   work    in    proportion    to   their    respective    ratings   than    the    high 

tension   breakers.     This  suggestion  of  rating  leads  ( to  believe  that  either 

the  high  tension  breakers  do  not  require  to  come  up  to  the  same  standard 
of  service  as  the  low  tension  breakers  or  that  they  cannot  be  supplied  by 
makers  to  perform  this  duty. 

In  the  transmission  of  power,  high  tension  circuits  are  more  important 
than  a  circuit  of  low  voltage  owing  to  the  greater  amount  of  energy  trans- 
mitted and  greater  number  of  customers  to  serve.  A  Slight  delay  in  restoring 
service  is,  therefore,  often  more  serious  when  occurring  on  high  tension  lines 
than  on  low  tension  circuits.  It  is  desirable,  therefore,  that  the  breakers 
controlling  these  lines  should  be  selected  so  as  to  harmonize  with  the  installa- 
tion as  a  whole  for  the  sole  purpose  of  providing  best  operation  and  service 
reliability. 

When  one  considers  that  about  (><)%  of  all  total  interruptions  to  high 
tension  transmission  lines  on  the  Shawinignn  System  are  of  a  momentary 
nature  EO  that  the  lines  can  lie  immediately  put  back  into  service,  it  i^ 
evident  that  the  circuit  breaker  should  lie  capable  of  sufficient  rupturing 
capacity  to  allow  the  immediate  reclosing  without   inspection. 

It  appears  to  the  writer  for  the  above  reasons  that  one  schedule  of 
performance  embodying  all  circuit  breakers  would  be  sufficient  and  might 
be  formulated  as  follows: — 

••//  is  understood  that  tin  rupturing  capacity  of  the  oil  circuit 
breakers  is  tin  ultimate  capacity  which  tin-  breaker  is  <il>l<  to  rupture  twice 
in    rapid    succession    without    sign    of    distress    or    spilling    of    oil    to    any 

d/i/in  ciabh    i  .iii  nt." 

It    would    then    lie    left    to    the    Operating     Engineer    to    determine    on    his 

pari  the  operating  conditions  required  in  each  particular  case,  and  if  more 
severe  than  specified   in   the  standard   rating  :i   correspondingly   heavier   duty 

switch  would  have  to  l.e  chosen  to  correspond  with  his  modified  require- 
ment s, 

Mi:.  0,  V.  ANDERSON:—]  may  say  that  at  the  Chicago  Convention,  it 
seemed  the  consensus  of  opinion  of  the  engineers  present  that  fire  crack,  >r8 
were  not  wanted  on  the  system.  The  general  opinion  is  that  you  want  breakers 
that  will  operate  twice  and  be  able  to  Operate  third  time  non-autoniatically — 
to  nit  off  DOrmal  current.  What  is  the  use  of  a  breaker  you  can't  take 
out  again  for  inspection  after  normal  cycle  of  operation.'  It  seems  to  me 
a  step  in  the  wrong  direction  to  put  in  an  expensive  fuse  and  call  it  a 
breaker. 
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Mi:  C.  K.  Reid:  —  I  would  like  to  add  a  little  something  to  what  has  been 
said  in  favour  of  a  breaker  that  can  be  elosed  in  immediately.  On  the 
Shawinigan  system  we  have  some  lines  which  are  operated  two  lines  in 
parallel  on  the  double  Line  protection,  and  it  is  our  practice  when  one  line 
out  <lue  to  lightning,  as  they  frequently  do,  to  close  in  the  line  again  im- 
mediately. Sometimes  it  is  a  sort  of  game  between  the  operators  and  the 
lightning  to  see  if  service  can  lie  maintained.  Perhaps  they  will  close  in 
one  line  ami  immediately  the  other  one  will  pop  out.  That  ran  be  closed 
in  again  at  once,  ami  so  on;  ami  it  is  thus  possible  that  we  maintain  service 
oxer  two  parallel  lines   by  keeping  one  of  them  continuously   in. 

Mi;.  .1.  S.  RiDDlLE:  —  I  should  like  to  add  a  word  or  two  along  the  same 
lines  as  Mr.  Morse's  discussion  and  those  of  Mr.  Anderson  and  Mr.  Reid. 
We  are  connected  to  the  Shawinigan  system  and  at  the  present  time  have 
five  60,000  Volt  lines  running  out  of  our  station.  Our  experience  has  been 
much   the   same  as   Mr.   Reid   has   outlined  his. 

It  seems  to  me  if  you  have  a  breaker  that  can  be  opened  automatically 
only  once  then  you  must  have  a  duplicate  switch  system  for  each  line. 
High  tension  rooms  are  pretty  well  filled  up  with  everything  now,  so  much 
space  is  required  for  bus  bars,  etc.,  that  to  introduce  two  circuit  breakers 
for  each  line  is  going  to  run  to  very  great  expense  for  building  as  well 
as    for    equipment. 

As  everyone  knows,  if  your  breaker  opens  and  you  (dose  it  back  imme- 
diately you  get  one  result.  If  you  allow  some  time,  say  one-half,  one  or 
two  minutes,  or  whatever  may  be  found  best  by  experience,  you  may  get 
another  result.  If  your  breaker  opens  up  a  half  dozen  times  in  succession 
and  then  is  closed  after  a  few  seconds,  or  even  a  minute,  you  are  liable  to 
have  something  serious  happen.  Gas  explosions  can  be  largely  eliminated,  of 
course,  by  closing  the  breaker  after  a  longer  interval,  especially  after  the 
first  or  second  interruption.  At  some  power  stations  there  have  been  ins- 
talled means  for  exhausting  gases  or  vapors  from  the  oil  switch  and  allowing 
a  new  supply  of  air  to  enter.  In  some  ways  it  has  appeared  that  this 
scheme  has  not  teen  worked  out  to  a  best  final  result.  We  all  know  that 
we  get  our  best  gas  engine  performance  with  a  mixture  of  air  and  gas  com- 
bined   in    fairly    definite   proportions. 

It  seems  to  me  that  the  experience  of  a  great  many  of  us  has  been  that 
we  can  do  a  great  deal  more  than  has  been  reeommnedd  in  this  report  in  the 
case  of  large  high  tension  systems. 

Another  point  in  the  report  is  the  suggestion  of  having  disconnecting 
switches  interlocked  with  the  circuit  breaker.  This  is  a  point  that  has 
never  occurred  to  me  before  in  connection  with  work  of  this  sort.  Offhand,  it 
looks  like  a  rather  large  contract.  I  have  little  doubt  it  can  be  worked 
out   but   whether  practicable  commercially   it   is   difficult   to   say. 

In  connection  with  a  further  feature  of  the  report,  it  may  be  of  interest 
to  the  members  to  know  of  an  existing  installation,  which  has  been  dis- 
cussed somewhat  in  the  technical  press  but  not  mentioned  here,  of  an  in- 
terlocked drive  for  paper  machines;  that  is,  driving  each  section  of  a  paper 
machine  with  individual  direct  current  motors,  and  having  automatic  control 
to  maintain  the  3] Is  of  the  different  sections   in  their  proper  relations. 


52  Proceedings  Canadian   Electrical  Association 

At  the  mill  of  the  Laurentide  Company,  Limited,  last  winter  we  installed 
two  new  paper  machines  with  a  drive  of  this  sort  but  working  on  a  consi- 
derably different  principle  from  that  described  in  the  report  under  discussion. 
In  the  end  the  same  thing  is  done  through  automatic  control  of  the  fields 
of  the  individual  motors  but  the  means  by  which  this  is  accomplished  are 
different. 

This  drive  lias  been  very  successful  and  the  machines  are  operating  at 
speeds  pretty  well  up  to  what  they  had  been  designed  to  furnish.  We  have 
two  machines  running  at  870  feet  per  minute  and  one  of  them  has  operated 
successfully  for  a  considerable  period  at  95ii  feet.  We  expect  to  reach  loon 
feel  per  minute  and  hope  for  a  great  deal  more.  There  are  few,  if  any,  other 
news  machines   running  at   speeds  much   in   excess   of   700  feet  per  minute. 

The  drive  discussed  in  the  report  accomplishes  its  control  entirely 
through  electrical  means.  Instead  of  this,  ours  is  largely  electrical,  although 
the  essential  regulating  means  is  a  differential  gear.  Bach  individual  drive 
motor  for  a  paper  machine  section  has  one  of  these  differential  gear-.  One 
end  year  of  the  differential  is  driven  from  a  line  shaft,  the  speed  of  which 
is  maintained  constant.  The  other  end  gear  of  the  differential  is  driven  by 
tin  motor  that  drives  the  particular  section  of  the  paper  machine.  The  pinion. 
or  the  intermediate  gear,  of  the  differential  will  revolve  only  if  there  is  a 
a  difference  of  speed  between  the  two  end  gears  and  if  such  a  difference 
exists  the  speed  of  the  intermediate  gear  will  be  one-half  the  difference  in 
speed  of  the  two  end  gears.  To  this  intermediate  gear  we  attach  the  field 
rheostat  arm  of  the  section  motor  and  thus  automatically  correct  any  tendency 
to  change  in  speed  so  that  instead  of  having  an  actual  speed  change  measured 
in  revolutions,  there  is  a  small  angular  change.  Before  ami  after  this  slight 
angular  change,  the  intermediate  gear,  and  thus  the  rheostat  arm.  remain 
fixed  in  spnee  ami  indicate  that  there  is  no  actual  difference  in  speed  between 
the  motor  and  the  constant  speed  line  shaft.  The  collection  of  tendencies  for 
change  in  Speed  is  accomplished  by  the  rheostat  arm,  when  it  moves  through 
the  small  angle  mentioned,  increasing  or  diminishing,  as  the  case  may  be.  the 
amount  of  resistance  in  the  motor  field  circuit.  It  is  a  simple  matter,  of 
course,  to  have  the  connections  such  that  a  tendency  towards  increase  in 
-peed    will    be    annulled    by    decreasing    field    resistance   and    vice    versa. 

The  drive  equipment  which  I  have  briefly  described  is  of  English  origin 
and  manufacture.  It  was  supplied  by  a  Canadian  Company,  namely.  The 
Earland    Engineering    Company    (of    Canada)    Limited. 

The  ^lo^nn  of  electrical  people  is  ''Do  It  Elect  ideally  '  '.  I  hope  I  h:i\e 
nd  intruded  upon  the  spirit  underlying  this  in  taking  up  your  time  in  des- 
cribing .-in  electrical  equipment  which  is  so  dependent  upon  a  mechanical 
device  for  the  essence  of  its  control. 

Tin;   President:— Any   further  discussion! 

Mk.    WILLS    MACLACHLAN:  —  Another     point    in    connection    with     electrical 

apparatus,  I  would  like  to  draw  your  attention  to  the  habit  of  certain  manu- 
facturers 1<>  put  blocking  in  apparatus  in  shipping.  As  you  well  know.  There 
have   be  a   some   serious  accidents  due   to  the   non-removal   of   blocking   from 

electrical  apparatus,  and  I  would  suggest,  the  desirability  of  (Hitting  a  dis- 
tinctive sign,  t;iy  or  Otherwise,  on  the  outside  of  the  apparatus,  calling  the 
attention  of  construction  men  to  the  Mocking  that  is  inside.  As  we  well  know, 
fourteen  men  were  killed  during  the  year,  possibibly  due  to  non-removal  of 
blocking  from  ;i  piece  of  apparatus.     This  happened  in  the  United  state-. 
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Another  point,  <lue  to  the  fact  of  the  interconnecting  of  large  systems  to 
smaller  ones,  great  care  should  be  taken  to  see  that  the  switches,  particularly 
the  oil  switches  at  the  interconnection,  are  quite  capable  of  handling  any  of 
the  larger  blocks  of  power  that  might  go  into  that  station,  due  to  increased 
generator  capacity  on  short  circuit.  There  have  been  instances  in  the  United 
States  of  smaller  system  connected  to  larger  ones,  causing  explosion  of  the 
oil   switches.. 

The  President: — We  are  grateful  to  -Mr.  Maclachlan  for  mentioning 
these  two  points  of  considerable  moment. 

It  has  been  moved  and  seconded  that  this  report  be  adopted  unanimously. 

Before  closing  1  would  like  to  say  that  the  afternoon's  session  begins 
at  2.15,  when  we  are  to  hear  a  paper  from  Mr.  Anderson  of  the  Overhead 
Systems  Committee. 

I  feel  sure  that  you  will  agree  with  me  that  this  has  been  an  exceedingly 
interesting  discussion,  and  that  the  interest  of  the  Convention  will  increase 
from  day  to  day. 

WEDNESDAY    AFTERNOON,    2.15    P.M.,   JUNE    15th 

The  President: — Gentlemen,  will  you  please  take  your  seats.  I  call 
the  meeting  to   order. 

The  first  item  on  the  programme  is  report  from  the  Overhead  Systems 
Committee,  to  be  read  by  -Mr.  O.  V.  Anderson,  Toronto  Power  Company. 

REPORT  OF  THE  OVER  SYSTEMS   COMMITTEE 

Mr.   President   and   Members  of  the  Canadian   Electrical  Association, — 

The  report  of  the  National  Overhead  Systems  Committee  of  the  Na- 
tional Electric  Light  Association,  with  which  we  are  affiliated,  deals  with 
matters  of  considerable  interest  to  the  Geographic  Division  and  Allied  So- 
cieties. This  report  will  be  in  the  hands  of  all  the  members  of  the  C.  E.  A., 
and  such  parts  as  are  of  special  interest  to  this  Association  may  be  read  at 
this  time.  The  report  of  your  Committee,  therefore,  deals  only  with  such 
other  matters  which  are  of  special  interest  at  this  time  to  our  own  members. 

Your  Committee  is  represented  on  the  National  Committee  at  this  time 
by  the  Chairman  and  one  other  member  of  this  Committee.  Three  meetings 
were  held  by  the  National  Committee,  two  of  which  were  attended  by  the 
representatives  and  therefore  closely  in  touch  with  the  work. 

The  present  organization  of  the  N.  E.  L.  A.  into  many  Geographic  Divis- 
ion- makes  it  more  possible  for  the  Divisional  Chairman  to  become  thor- 
oughly acquainted  with  the  systems  in  use  and  the  needs  of  the  members  in 
their  respective  Divisions.  The  current  practice  and  progress  made  in  any 
line    can     lie    better     determined    and     reported,     because    the    Committee    can 

direct  questionnaires  i essary  to  obtain  the  required  data  to  the  Companies 

that  are  interested  and  able  to  supply  the  information,  thus  obviating  queS 
tionnaircs  being  sent  out  broadcast,  unnecessarily  bothering  Companies  which 
obviously   cannot   supply   the   required   data. 

Your  Committee  suggest,  therefore,  to  its  successors  that  they  become 
fully    acquainted    with    the    conditions    within    the    area    of    their    jurisdiction, 

•and   1  i; u-   be  letter  able  to  serve  the  Association. 
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Shortly  after  the  formation  of  your  Committee,  a  meeting  was  hold  in 
Montreal  to  consider  matters  which  seem  of  special  interest  at  this  time. 
As  a  result  of  this  meeting  a  questionnaire  was  sent  out.  This  report  deals 
with  the  deliberations  of  the  Committee  and  the  replies  to  the  questionnaire. 
Your  Committee  wishes  to  thank  the  members  for  so  generously  replying  to 
the  questionnaire. 

Mr.  Davies,  of  Montreal,  asked  the  Committee  to  report  on  the  advis- 
ability of  using  bare  wire  for  primary  circuits.  Your  Committee  directs 
your  attention  to  a  report  of  a  previous  Committee  on  this  subject  two  years 
ago  against  the  use  of  bare  primaries.  This  decision  the  present  Committee 
fully  endorses.  One  added  reason  for  this  decision,  which  the  former  Com- 
mittee did  not  bring  out,  is  that  while  the  insulation  is  not  of  much  value  as 
such,  yet  under  certain  conditions  it  has  proven  valuable  in  preventing  in- 
jury, and  it  is  also  desirable  from  a  legal  point  of  view,  since  it  shows  that 
we  have  at  least  taken  some  precautions  to  prevent  accidents.  This  Com- 
mittee recommends  the  continuance  of  the  use  of  insulated  wires  in  urban 
areas. 

The  Canadian  Electrical  Association  was  asked  to  appoint  a  represen- 
tative to  the  Sub-Committee  of  the  Canadian  Engineering  Standards  Asso- 
ciation on  Pole  Specifications.  In  order  that  the  Overhead  Systems  Com- 
mittee be  in  touch  with  the  matters  dealt  with  by  this  Sub-Committee,  the 
Chairman  of  this  Committee  was  appointed  as  the  Canadian  Electrical  Asso- 
ciation  representative. 

The  questionnaire  included  requests  for  data  on  pole  specifications.  Re- 
plies to  this  part  of  the  questionnaire  were  received  from  twelve  Companies; 
four  reported  that  they  buy  poles  under  the  N.E.L.A.  specifications,  and 
eight  that  they  do  not:  ten  desire  modification  in  the  specification,  two  do 
not;  eight  buy  under  their  own  specifications,  which  are  modified  N.K.L.A. 
oij'.'s.  Cedar  Association  or  by  inspection;  four  do  not  have  their  own  speci- 
fications. 

The  replies  on  these  points  indicate  the  desirability  of  a  change  in  the 
N.E.L.A.  specifications.  The  Committee  will  1  e  enabled  to  get  in  touch 
with  the  various  Companies  desiring  a  change,  when  the  matter  comes  up 
for  consideration  from  time  to  time  in  the  Canadian  Engineering  Standards 
Association    Snb-(  'ommittee. 

your  Committee  has  discussed  the  desirability  of  perfecting  some  device 

which  would  be  more  economical  and  also  more  definite  in  indication  of  Over- 
head than  the  present  practice  of  testing  transformers  at  various  intervals 
or  keeping  track  of  the  connected  load.  Several  expedients  such  as  wax- 
tubes,  thermometers  placed  in  the  oil,  heat-in  dieating  paints,  etc.,  were 
Studied,  and  if  was  found  that  results  obtained  from  these  devices  were  not 
entirely  satisfactory,  and  the  readings  were  rather  inconvenient  to  obtain. 
Two  devices  were  exhibited  before  the  National  ('ommittee  at  two  of  their 
meetings,   which    your   Committee    hope   to    be   able   to    have   shown    at    this   Con 

ventiou.  These  devices  are  easy  to  attach  to  a  transformer,  operate  on  pre- 
determined temperature  of  the  oil,  and  give  a  positive  indication  of  the  oil 
having  reached  this  temperature.  It  is  the  heat  of  the  oil  after  .ill  that 
indicates  whether  or  not  the  transformer  is  being  operated  at  a  safe  load.  A 
section  of  transformers  equipped  with  such  a  device  can   !„•  readily  and  quickly 


:,6  Proceedings  Canadian   Electrical  Association 

inspected  for  overload.  When  a  transformer  is  found  to  be  overloaded, 
farther  readings  can  be  taken  in  order  to  determine  time  and  length  of  such 
overload.  Your  Committee  has  received  circulars  of  devices  which  indicate 
a  predetermined  currenl  passing.  They  do  not  take  into  account  the  tem- 
perature of  the  surrounding  atmosphere  and  are  not  what  is  required  for 
transformers  that  are  located  out  in  the  systems. 

In  regard  to  the  standardization  of  line  material,  the  Companies  replying 
were  of  the  opinion  that  these  materials  should  be  standardized.  Your 
Committee  has  asked  that  the  Canadian  Engineering  standards  Association 
be  approached  for  the  purpose  of  appointing  a  Sub-Committee  to  take  up 
this  matter,  because  in  this  way  it  would  be  possible  to  get  all  interests 
together  and  obtain  more  general  standards.  Your  Committee  in  reviewing 
the  matter  are  of  the  opinion  that  the  materials  only  should  be  standardized. 
each  Company  should  be  Left  free  to  assemble  and  combine  these  materials 
in  forms  most  economical  and  adaptable  to  the  Company  in  question.  We 
understand  that  the  Canadian  Engineering  Standards  Association  has'  now 
appointed    a    Suli-(  'ommittee    as    requested,    to    deal    with    the    matter. 

The  replies  in  regard  to  the  insulator  situation  do  not  suggest  that  it  is 
feasible  at  this  time  to  do  much  in  the  way  of  standardization.  The  report  of 
the   National  Committee  deals  more  fully  with  this  matter. 

Xo  particular  trouble  is  reported  as  being  experienced  due  to  furnace 
load.  Such  loads  are  for  the  most  part  special  and  have  to  be  dealt  with  as 
they  come  up.  If  any  member  has  any  special  difficulty  with  furnace  regu- 
lation, the  Committee  will  be  pleased  to  study  the  matter  and  present  what 
data  it  can  on  the  solution  of  the  problem.  The  usefulness  of  the  Asso- 
ciation can  be  greatly  increased  by  sending  your  problems  to  the  secretary 
of  the  Association  for  presentation  to  the  Committee  dealing  with  that 
matter.  The  ('ommittee  will  appreciate  having  matters  brought  to  their 
attention. 

The  topic  that  entailed  the  most  interested  discussion  was  the  question 
of  the  ability  of  the  Distribution  System  to  carry  range  loads,  and  heater 
loads,  ami  what  was  necessary  in  the  way  of  extra  equipment  to  carry  any 
amount  of  this  (lass  of  load.  Due  to  inexact  knowledge  as  to  the  character 
of  the  load  imposed  by  ranges,  the  practice  in  regard  to  transformer  capac- 
ity and  chopper  for  carrying  the  load   is  quite  varied  among  the  Companies. 

It  was  thought  that  a  suitable  device  that  would  indicate  overload  on  a 
transformer  was  of  prime  importance,  because  then  the  various  practices 
could    lie   checked   up  and   transformers   of   the  correct   size  could   be   installed. 

Your  Committee  endeavoured  to  collect  data  from  various  sources  as  to 
the  actual  characteristics  of  the  range  load.     Due  to  the  war  ami  the  curtailed 

amount  of  power  for  sale  for  BUCh  use,  the  sale  of  these  devices  were  not 
pushed,  and   the   larger  Companies  did   not   spend   any  great   amount   of  effort 

to    get    data.      We    were,    therefore,    unable    to   get    any    recent    data. 

The  L917  proceedings  of  the  N.E.L.A.,  Report  C-19  of  the  Commercial 
Section,  contains  a--  complete  a  report  as  has  so  far  been  gotten  out.  This 
reporl  does  not  cover  a  great  variety  of  communities.  The  habits  of  a  com- 
munity   largely    determine   the   characteristics   of   the    range    load,   so   that    a 

proper  solution  is  not  obtainable  unless  these  characteristics  are  known.  Your 
Committee  cannot  give  a  solution  which  will  be  applicable  to  every  com- 
munity, and  can  only  indicate  lines  along  which  the  solution  may  be  worked 
out.   from    factor-    which    seem    to   be   constant    in   the   various  communities. 
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The  Society  for  Electrical  Development  publishes  a  book  which  con- 
tains a  great  deal  of  information  with  respect  to  the  range  load.  This  data 
is  based  upon  the  findings  tit'  the  1  i»  1 7  report  noted  above. 

Recently  an   article  appeared   in   the   Electrical   News  on   the  economical 

handling  of   the   range   load,   which    was   one   of   the   subjects   of   a    convention 
held   in   Toronto. 

A  review  of  the  above,  and  a  nunil  er  of  other  papers  supplied  by  the 
Service  Department  of  the  X.K.L.A.  headquarters,  indicated  that  the  maxi- 
mum demand  to  lie  expected  from  any  range  is  approximately  one-half  the 
connected  load  of  that  range.  This  demand  seems  to  be  generally  accepted  as 
correct. 

The  reports  ateo  indicate  a  10%  drop  in  the  normal  range  voltage, 
tiiat  the  time  for  the  oven  to  reach  operating  temperature  is  increased  by 
75%,  while  the  K.  W.  hours  consumed  in  obtaining  this  temperature  are  in- 
creased by  16%.  Good  voltage  regulation  is  then  very  desirable  and  in  order 
to  have  satisfied  customers  and  the  most  economical  use  of  the  power  supplied, 
the  voltage  must  therefore  be  kept  within  a  range  of  not  over  .">%  drop  from 
the  normal   range  voltage. 

The  problem  of  one  range  is  to  provide  transformer  capacity  for  one- 
half  the  connected  load  of  the  range  and  run  copper  between  the  transformer 
and  the  range  so  that  the  drop  •will  be  within  a  limit  of  5%.  Whether  this 
transformer  capacity  has  to  be  provided  over  and  above  that  required  for 
the  lighting  demand,  or  whether  the  lighting  transformer  can  be  used  wholly 
up  to  its  capacity  for  range  load  will  depend  upon  the  characteristics  of  the 
community  served.  In  large  centres  where  the  evening  meal  is  the  big  meal 
of  the  day,  the  demand  in  the  winter  months  coincides  with  that  of  the 
lighting  demand,  so  that  transformer  capacity  will  have  to  be  supplied  for 
taking  care  of  the  combined  demand  of  the  range  and  the  lighting.  In  the 
smaller  communities,  where  the  noon  meal  is  the  big  meal  of  the  day,  the 
maximum  of  the  range  conies  nearer  noon  and  can  be  nearly  disregarded  as 
far  as  the  lighting  peak  is  concerned  so  long  as  the  range  demand  is  below 
the  lighting  demand  at  night.  If  the  range  demand  is  the  dominant  factor 
transformer  capacity  will  have  to  be  installed  for  that  demand,  which  is  the 
greater. 

When  more  than  one  range  is  connected  in  the  same  vicinity  with  an- 
other range,  the  opinion  and  findings  as  to  the  relation  between  the  demands 
of  the  ranges  diverge  widely.  Reports  are  agreed  in  that  there  is  a  con- 
siderable diversity  between  ranges.  That  this  diversity  is  generally  true  for 
each  day  is  not  shown,  or  the  possibility  of  there  being  some  days  when  the 
diversity  would  be  a  great  deal  less.  At  a  recent  discussion  of  the  diversity 
between  range  demands,  tests  were  quoted  that  showed  that  although  the 
diversity  was  great  part  of  the  time  during  the  week,  that  a  maximum  de- 
mand of  one-third  of  tiie  connected  load  could  lie  invariably  expected  from 
a    group   of   scattered    ranges,   usually   on   the  same   .lav   each   week. 

The  replies  to  the  questionnaire  indicate  a  considerable  variation  in  prac- 
tice, lint  the  general  practice  coincides  with  the  above  findings. 

All  of  the  Companies  except  one.  replying  to  this  part  of  the  question, 
use  the  -aire  transformer  for  lighting  and  range  loads. 


53  Proceedings  Canadian    Electrical  Association 

Reported  transformers  capacity  installed  for  ranges  varied  from  capa- 
city equal  to  that  of  ranges  connected  to  transformer  capacity  of  one-third 
the  connected  load  of  the  ranges,  the  latter  practice  being  the  most  prevalent. 

I  n  some  cafes  this  transformer  capacity  takes  no  account  of  the  lighting 
load  that  has  to  be  carried  as  well. 

The  opinion  as  to  what  part  of  the  range  demand  might  be  expected  on 
the  lighting  pe;ik  varied  from  full-range  demand  to  one-sixth  of  the  range 
peak. 

The  recommendation  of  your  Committee  as  a  safe  practice  from  the 
experience  of  the  reporting  Companies  is  to  provide  a  transformer  capacity 
of  one-third  the  connected  load  of  the  ranges  to  be  supplied,  and  to  install 
copper  between  a  transformer  and  a  range  to  give  not  over  5%  drop  for 
one-half  the  connected  load  of  that  range.  Where  the  lighting  load  and  the 
range  load  peaks  come  on  the  system  at  the  same  time,  the  transformer  ca- 
pacity needs  to  be  increased  as  above  to  take  care  of  the  load,  hut  where 
the  range  peak  comes  during  the  morning  or  noon  the  transformer  capacity 
Deed  only  he  provided  for  the  range  load  ami  not  to  take  into  consideration 
the    lighting    load. 

In  all  probability  taking  care  of  range  loads  will  involve  changing  tin1 
secondary  lines  in  portions  of  system  where  ranges  are  installed,  Your  Com- 
mittee wish  to  call  your  attention  to  a  report  in  the  1914  proceedings,  (Tech- 
nical Sections,  pages  <i">")  to  682),  which  gives  a  plan  for  figuring  cost  of  your 
own  system,  you  will  he  able  to  determine  whether  or  not  it  will  he  more 
economical  to  survey  the  sections  and  rebuild  your  lines  for  a  load  to  ho  ex- 
pected in  a  certain  period  of  years,  rather  than  to  rebuild  your  lines  each 
time  a  range  or  ranges  are  added.  One  of  the  hardest  factors  the  Distribu- 
tion Department  of  any  system  has  to  contend  with  is  to  have  the  Sales 
Department  and  the  Company  as  a  whole  to  realize  that  after  all  it  is  the 
rhosl  economical  thing  to  built  up  a  section  for  an  expected  load,  and  then 
go  after  the  I  usiness  and  load  up  the  lines,  not  to  load  up  the  lines  and 
rebuild    as   the    load   comes  on. 

Ou   most  systems  study  along  these   line-,  making  the  Sales   Department 

obtain    the    expected    business,    rather    than    have    the    Distribution    Department 

lag  behind,   delaying  the   increasing  id'   the   lines   until    the   load    has   grown, 

will    he    found    to    he    the    most    economical    solution. 

Respectfully  submitted  this  loth  day  id'  .lime,  1921, 

0.   V.  Anderson,  Chairman. 

R.    I!.    McDtTNNOUQH. 

A.    A.    I»mx. 

G.      M.      AXDEKSOX. 

I..    A.    Kkxvox. 
H.  1).  Harkness. 
John  Aldsk. 

Mr,  AnDERBON:-  A-  stated  previously  we  had  expected  to  have  copies 
Of   the   main    Overhead   System    report    at    the  Convention,    localise    it    deals   witii 

matters  of  considerable  interest  to  us.  Mr.  Beaumont  touched  slightly  ou 
the  report.  The  following  i-  a  Bhort  resume  of  the  report  which  may  lead 
to  discussion. 
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RESUME    OVERHEAD    SYSTEM    REPORT    N.E.L.A. 

Overhead  Lines  Committee  of  previous  years,  dealt  mainly  with  con- 
struction  topics  ami  problems.  The  Committee  of  this  and  last  year  has 
introduced  subjects  dealing  with  operation  and  maintenance  of  the  plants. 

The  plan  of  the  work  for  succeeding  years  is  to  develop  the  progress  in 
practice  of  The  various  companies  from  year  to  year,  so  as  to  form  a  con- 
tinuous outline  of  this  work. 

The  subjects  covered  in  this  year's  report  are  shown  in  the  table  of 
contents.  It  will  he  necessary  to  take  considerable  time  to  thoroughly 
digest  this  report.  For  purposes  of  probably  developing  interesting  discussion, 
ami  also  to  indicate  lines  of  work  which  we  suggest  that  the  succeeding  Com- 
mittee take   up.  a   copy  of  the   report   has  been   placed    in   your  hands. 

One  particular  thing  to  note  is  that  the  Overhead  Systems  Committee  has 
expanded  its  work  to  include  transmission  lines,  previously  problems  of 
distribution   were  mainly   studied. 

WOOD  POLE  TRANSMISSION  LINKS. 

No  endeavour  has  beeu  made  to  formulate  a  specification.  Presentation 
of  data,  describing  present  practice  together  with  opinions  of  leading  en- 
gineers as  to  certain  features  makes  up  this  part  of  the  report. 

An  interesting  chart  is  shown  on  page  eight,  wThieh  indicates  the  rise  in 
transmission  in  voltage.  Paye  twenty  two  shows  a  method  of  overcoming 
the  strain    on    suspension   type   insulators   removing   a   cause  of   main   failures. 

OVERHEAD  GROUND  WIEE  AND  GROUND  NEUTRAL  CONSTRUCTION 

On  account  of  present  cost  all  parts  of  the  system  justify  their  con- 
tinued use..  The  use  of  the  ground  wire,  and  the  use  of  wood  instead  of 
steel  crossarm  was  studied  to  see  which  is  the  most  desirable  practice.  The 
report  analyzes  the  replies  to  a  questionnaire  sent  out  on  the  subject. 

INSULATOR  MAINTENANCE. 

The  chief  item  of  interest  is  the  report  of  the  co  operation  of  the  Com- 
mittee, the  Standards  Committee  of  the  A.I.E.E.  for  the  joint  development  of 
insulator  specifications. 

An  item  of  considerable  interest  and  discussion  was  the  rating  of  the 
insulators.  It  is  felt  by  many  companies  that  the  present  rating  in  line 
voltage  is  misleading,  and  that  the  rating  should  be  made  in  dry  ami  wet 
flash  over,  allowing  the  engineer  to  select  the  proper  factor  of  safety.  It 
seems  that  the  opinion  is  devided  into  two  classes,  that  of  distribution  line 
insulator  users,  and  that  of  transmission  line  insulator  users,  and  a  classifica- 
tion may  be  necessary  for  each. 

SUSPENSION  [NSULATOB  RESEARCH. 

This  reports  the  method  and  materials  used  in  making  the  analysis. 
Stereopticon  pictures  were  shown  of  another  series  of  test,  indicating  that 
voltage  has  gotten  to  the  point,  that  it  is  not  any  longer  a  question  of  in- 
sulator failure,  but  failure  of  the  dielectric  surrounding  the  wire. 
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FARM  LINK  CONSTRUCTION. 

A  problem  of  cheaply  supplying  the  farm  load  with  safe  linos  is  before 
u>.  There  is  a  possibility  of  developing  considerable  loa<l  in  this  field.  The 
(  ommittee  makes  do  recommendation  but  suggests  a  line  sufficiently  rugged 
yei   inexpensive.     A   lower  factor  of  safety  can  possibly  be  used,  because  of 

the  lightly  loaded  lines. 

LINK  CONSTRUCTION   MATERIALS. 

This  is  a  continuation  of  specifications  shown  in  the  hand  book,  showing 
modification    and    new    practice.      Standardization    is    of    importance    to    Secure 

low  cost  and  quick  delivery  for  required  articles.  A  table  of  sags  is  given 
for  copper  clad   wire. 

REVISION  OF  WOOD  POLK  SPECIFICATION. 

This  gives  material  that  will  be  of  considerable  value  to  the  Overhead 
Committee    in    continuing    its   work   along   with     the     Canadian    Engineering 

Standards    Association. 

One  point  that  may  be  made  mention  of,  that  has  previously  not  had 
proper  attention  is  that  butt  dimension  determines  the  strength  of  a  pole,  and 
not  the  top   dimension. 

PRESERVATION  TREATMENT  OF  POLES. 

A  very  comprehensive  report  is  made  in  this  subject,  and  one  that  should 

he  studied  with  interest.  The  new  process  of  perforating  the  poles  for  treat- 
ment is  fully  described.  By  this  method  it  is  possible  to  get  uniform 
penetration. 

Service    test-    of    poles    are    given    by    Et.    II.    1 1  irks    of    the    Forest     Products 

Laboratory. 

The  report  is  followed  by  a  set  of  specifications  for  preservation  etc. 
that  «ill  be  very  useful. 

Short  articles  on  the  use  of  Concrete  poles,  for  distribution  lines,  lighting 
arrester   practice  and    operation   and    maintenance  of   transformers,   are   of   some 

interest. 

AUTOMOTIVE  EQUIPMENT  AND  LABOR  SAVING   DEVICES. 

This  part  of  the  report  is  of  exceeding  interest.  In  order  to  make  the 
report    as    valuable    as    possible,    each    member    company    should    Send     in    their 

developments  in  this  line,  so  as  to  have  a  complete  survey  of  this  most  inter- 
esting part   Of  operation   of  system. 

Mr,   Anderson:     Mr.   President,   I   move  the  adoption  of  this  report. 

The   President:-    Will   som e  second   the  motion.' 

Seconded    by    Mr.     Davies. 

The  President:— II  has  been  moved  and  seconded  that  this  report  be 
adopted. 

MR.    J.    11.    TrIMINOHAM :— 1    think    that    we   are   giving   the   general    public 

s   false  eense  of  security  by  insulating  the  2200  volt  circuit.     When  one  Bees 

power    lines    operating    at    voltages    of    6600    and    13,0 -arried    through    town- 

and  villages  on  bare  wires,  the  impression  left  on  the  public  mind  must  be, 
that    it    is    Eafe   to    touch    an    insulated    wire.    Undoubtedly    a    great    many    aeci- 
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dents  result  from  people  touching  insulated  wires  which  are  lying  in  the 
street,  as  a  result  of  severe  sleet  storms.  I  know  of  one  instance  where  a  wire 
had  fallen  in  the  street,  and  when  a  man  was  told  not  to  toueh  it,  his  reply 
was:  "Why,  that  wire  is  insulated.''  It  is  such  remarks  as  that  that  create 
the  1  elief  that  the  public  are  living  in  a  false  sense  of  security. 

The  President: — A  very  interesting  point.  Does  anybody  else  want  ti> 
deal  with  that  or  any  other  point? 

Mi:.  MACLACHLAN: — There  is  one  point  that  I  would  like  to  ask  Mr. 
Anderson.  In  the  second  paragraph  of  page  56  he  touches  on  the  point 
that  the  materials  entering  into  line  construction  will  be  standardized  by  ;i 
special  committee  of  the  Canadian  Engineering  Standards  Association,  but 
that  the  form  of  fabrication  of  the  overhead  system  will  noi  be  standardized. 
I  wonder  how  it  is  possible  to  standardize  the  pieces  going  into  this  overhead 
structure  without  standardizing  to  a  certain  extent  at  least,  the  type  of  con- 
struction to  be  used,  as  if  you  vary  the  type  of  construction  you  must  cer- 
tainly vary  the  materials. 

.Mr.  Anderson  : — We  use  practically  X.E.L.A.  standard  materials.  We 
however  combine  these  materials  in  forms  not  generally  used  by  other  Com- 
panies. 1  am  speaking  particularly  of  the  "A"  frame  construction,  with 
ground  wire  on  top,  with  phase  wire  1,  2  &  3  on  each  side  of  pole,  two  wires 
to  the  arms  so  as  to  form  an  "A"  shape  construction.  Some  Companies  use 
8  and  6  pin  arms  on  alley  construction,  that  is  all  of  the  pins  on  one  side  of 
pole.  It  does  not  seem  very  desirable  to  attempt  to  limit  the  way  materials 
are  used,  rather  to  limit  the  number  and  shape  ami  dimensions  of  articles 
used.  These  articles  to  be  used  on  standard  clearances  and  strain  ratings.  By 
reducing  the  stock  of  the  Manufacturers  to  fewer  articles  we  will  reap  the 
benefit  in  reduced  costs. 

Mr.  Maclachlan : — It  will  be  necessary  to  have  question  of  clearance 
defined. 

Mr.  Anderson  : — Yes. 

Mr.  DAVIES: — The  question  came  up  on  Mr.  Beaumont's  paper  of  longer 
spans,  and  was  not  taken  up  this  morning.  Perhaps  Mr.  Anderson  has  some- 
thing to  say  on  that.  I  would  like  to  know  what  the  tendency  is  towards  the 
use  of  longer  spans. 

Mr.  Anderson  :  —  In  the  main  Overhead  Systems  Report,  copy  of  whieh  I 
am  sorry  we  were  unable  to  place  in  your  hands,  under  the  topic  of  Wood  Pole 
Transmission  Lines  the  subject  of  spans  is  discussed.  The  span  length  is  in- 
creasing, the  span  of  1 1  <»  to  115  feet  is  now  200  to  500  feet,  reducing  number 
of  insulators  and  points  of  failure. 

At  the  Chicago  convention  a  demonstration  of  the  installation  of  a 
service  was  given  by  three  competing  gangs  composed  of  two  linemen,  a  ground - 
man  and  a   foreman.     Their  problem    was   to  erect   a    transformer,   connect    it, 

run    service,    com t    it.    solder    and    tap-    all    joints.      Time    limit     Ki    minutes. 

For  each  second  cut  off  this  time  limit  the  gang  that  won  would  yet  *L'i).ihi 
extra.      The   winning  gany    installed    the   service    in    L3    minutes   and    40    Seconds. 

1   wonder  how  many  of  our  service  gang  could  compete  with  thai   record. 

THE  President  : — We  are  all  greatly  interested  in  this  paper  given  by 
Mr.  Anderson,  also  the  diSCUSSion.  1  don't  know  whether  it  is  my  place  to 
do  so,  but  it  seems  a  pity  if  those  who  are  interested  in  specific  points  do  not 
avail    themselves   of    the   opportunity    of    meeting   the   other    members,    not    only 


62  Proceedings  Canadian    Electrical  Association 

:it  the  meetings  but  in  moving  aboul  in  the  halls,  because  obviously  the  ex- 
periences of  the  various  members  vary  very  mueh.  It  occurs  to  me  that  one 
of  the  great  advantages  of  the  Convention  is  to  get  together  and  exchange 
experiences  one  with  the  other. 

The  next   item  is  report  from  the  Commercial  Section,  to  be  read  by  Mr. 
•  rilman. 

REPORT  OF  COMMERCIAL  SECTION  1921 


']'<>  tin   President  and  Members: — 

<  rENTLEMEN  :  — 

[NTBODUCTION 

This  year  mark'-  the  beginning  of  a  considerable  change  in  the  committee 
organization   and   work,   both   of  the  Canadian   Electrical   Association   and  of 

the   National    Electric   Light  Association,  as  stated  in  the  Secretary's  report. 

However,  conditions  in  Canada  differ  quite  considerably  from  those 
existing  in  the  other  Geographic  Divisions  in  the  United  States.  Accord- 
ingly, it  was  felt,  in  the  case  of  your  Commercial  Section,  that  the  interests 
of  tlie  Canadian  Electrical  Association,  for  this  year  at  least,  could  best  l>e 
served  by  eliminating  certain  refinements  of  the  committee  structure  within 
the  X.K.I. .A.  Commercial  Section.  By  combining  the  functions  of  several 
of  their  Bureaus  and  Committee  into  one  of  our  Committees,  it  was  believed 
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that   expense   to  our   Member  Companies  would   be   reduced   without   any   de- 
crease in  the  actual  volume  of  work  accomplished. 

Heme,  in  forming  our  Commercial  Section,  your  Chairman  appointed 
members  to  represent  the  Canadian  Electrical  Association  only  on  the  follow- 
ing Bureaus  ami  Committee  of  the  Commercial  Section.  N.E.L.A. :  Powei 
Sales  Bureau,  Lighting  Sales  Bureau,  Merchandise  Sales  Bureau.  Education 
Committee. 

Your  Section,  as  a  unit,  has  kept  in  touch  with  the  committee  work  of 
the  remaining  Bureaus  and  Committees  of  the  N.E.L.A,  Commercial  Se< 
listed  as  follows:  Advertising  and  Publicity  Service  Bureau,  Electric  Vehicle 
Bureau,  Commercial  Service  and  Relations  with  Customers  Committee. 
Compensation  of  Salesmen  Committee,  Electric  Salesman's  Handbook  Com- 
mittee. Finance  Committee. 

After  holding  several  meetings  throughout  the  year  and  being  repre- 
sented by  two  of  its  members  at  each  of  two  of  the  Executive  Committee 
Meetings  of  the  X.E.L.A.  Commercial  Section,  your  Commercial  Section 
respectfully  reports  as  follows:  — 

POWEB   SALES   BTJBEAF. 

Because  of  the  general  business  depression  which  began  in  the  fall  of  1920, 
and  which  only  now  is  showing  signs  of  a  return  to  a  more  normal  state. 
certain  of  our  Member  Companies  have  noted  a  considerable  change  in  the 
volume  of  their  power  sales.  Not  only  has  there  been  a  decided  lessening  in 
the  number  of  applications  for  new  services,  but  also  a  general  reduction  has 
occurred   in   the  use  of  power  on   the  part  of  existing  customers. 

This  lessening  in  central  station  output  has  come  at  a  time  when  0]  cr- 
ating expenses  are  at  the  highest  level  ever  known.  The  consequent  reductions 
in  net  revenue  in  some  instances  have  Veen  of  serious  moment  to  our  Member 
Companies,  faced  as  they  are  with  the  contract  obligation  of  maintaining  their 
power  supply  to  existing  customers  during  a  time  of  business  depression 
to  the  ^ame   extent   as  called   for  during  periods   of   normal    usage. 

Four  Bureau  accordingly  recommends  most  strongly  for  our  Member 
Companies  to  give  their  careful  consideration  to  the  subject  of  MINIMUM 
GUARANTEE  CLAUSES  in  the  contracts  for  power  service  that  come  up  as  re- 
newal of  existing  business,  or  as  new  business.  1-  the  present  form  of  con- 
tract such  as  to  afford  the  revenue  required  to  carry  the  heavy  fixed  charge- 
incident  to  supplying  the  service  normally  demanded  which  service  possibly 
under  present  extraordinary  conditions,  may  not  be  desired  by  the  customer 
for  months  at  a  time.'  Now  that  our  Member  Companies  <::ivc  made  the  in- 
vestments required  to  supply  such  service,  it  is  obvious  that  full  justification 
exists  for  us  to  stipulate  a  sufficient  minimum  monthly  return  to  cover  the 
full  expense  of  maintaining  our  service  in  readiness  to  supply,  regardless  of 
whether  or  not  this  service  is  demanded  continuously  by  our  customer. 

This  aecessary  protection  may  l.e  secured  in  various  ways;  by  a  flat  rate 
per  horse  power  per  year  or  by  a  combined  service  charge,  plus  meter  rate. 
with  a  monthly  minimum  payment  based  upon  the  amount  of  service  con- 
tracted for  or  upon  the  maximum  demand  previously  established.  Your 
Bureau  hesitates  to  recommend  any  particular  arrangement,  but  has  incor- 
porated later  in  this  Report  a  summary  of  replies  to  a  Questionnaire  from 
many  of  our  Member  Companies,  which  it  is  felt  will  partly  answer  this 
question. 
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Operating  conditions  on  the  part  of  many  of  our  power  customers  during 
the  past  six  months  or  more,  have  I  een  such  as  to  cause  unsatisfactory  con- 
rlitions  of  low  power  factor  on  certain  of  our  Member  Companies-  circuits. 
This  subject  of  low  power  factor  operation,  however,  has  been  treated  quite  ex- 
haustively in  previous  reports  to  our  membership,  and  your  Bureau  does  not  in- 
tend to  touch  this  important  subject  further  than  to  recommend  that  our 
Member  Companies  incorporate  suitable  clauses  in  their  contracts  to  guard 
againei  such  needless  operation  by  their  customers.  Typical  Power  Factor 
Glauses,  as  use. I  by  certain  of  our  Member  Companies,  are  listed  in  the 
Questionnaire  for  the  convenience  of  our  members. 

Xo  outstanding  new  development  in  the  line  of  electric  power  application 
has  come  to  the  attention  of  your  Bureau  during  this  year. 

Several  customers  of  our  Member  Companies  have  installed,  and  others 
are  now  investigating,  the  merits  of  electric  furnaces  for  the  melting  of  non- 
ferrous  alloys.  The  development  of  such  furnaces  has  progressed  steadily 
during  the  pasl  few  years,  and  there  are  now  a  number  of  well-known  makes 
on  the  market,  principally  used  in  the  production  of  nickel  alloys,  I  rass, 
bronze,  copper,  aluminum  and  platinum.  These  furnaces  are  generally  of 
small  capacity,  about  one  (1)  ton  or  less  per  heat,  and  operate  on  single 
phase  circuits  as  a  rule,  with  requirement  for  from  about  150  to  300  Kilowatts 
per  ton  of  capacity. 

Such  furnaces  are  becoming  in  quite  general  use  in  brass  foundries,  and 
deservedly  so.  With  their  use.  labor  costs  are  lowered,  particularly  if  the 
furnaces  are  supplied  with  automatic  control.  .Melting  costs  are  a  function 
of  the  juice  of  |iower,  continuity  of  furnace  heats  and  of  the  thermal  efficiency 
of  the  heating  medium.  With  the  present  high  fuel  prices  and  the  reasonable 
rates  for  electric  service,  the  melting  of  brass  in  electric  furnaces  will  be 
found  to  he  cheaper  for  our  customers  as  a  ride.  Because  of  the  larger  melts, 
as  well  as  the  more  intimate  mixture  obtained  by  the  use  of  electric  furnaces, 
the  quality  of  brass  from  an  electric  furnace  is  probably  more  uniformly  good 
than   that   obtained    by   the  older  methods. 

Another  electric  furnace  development  recently  has  been  the  production  of 
malleable  iron  in  a  three-phase  arc  type  furnace.  The  manufacturers  of  this 
furnace  claim  the  very  important  advantages  of  more  correct  analyst's  being 
obtained;  letter  temperature  control;  higher  yields  of  better  castings;  re- 
duced production  co^ts  and  less  skilled  attendance  required.  Your  Bureau 
has  no  personal  knowledge  of  any  installation  of  such  a  furnace,  but  believes, 
in    view    of    the    admitted    under-production    of    malleable    iron    in    Canada,    that 

this  process  is  very  worthy  of  careful   investigation,  with  a  view  to  the  pos- 
sible estal  lishment    of   such   an    industry   in   some  one  of  our  centres. 

LIGHTING  SALES   BUREAU. 

One  of  the  principal  features  of  this  year's  activities  of  this  Bureau  has 
been  the  establishing  in  a  number  of  the  Larger  cities  of  the  United  states  of  a 
remarkably  successful  Industrial  Lighting  Exhibit,  designed  to  educate  the 
public  to  the  economic  necessity  of  adequate  illumination.     Your  Section  hopes 

that    this    Exibii    will    later    be    shown    in    some   of   our   Canadian    cities. 

Business  depression  has  partly  relieved  the  serious  power  shortages  that 
existed  in  certain  sections  of  the  country.  This  relief  has  permitted  the  re- 
sumption of  display  lighting,  window  ami  sign  lighting,  etc..  with  great 
satisfaction  both  to  the  merchanl  ami  central  station. 
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Continued  use  is  being  made  of  the  high  efficiency  Lamp,  suitably  pro- 
tected by  Bhade  or  globe  to  guard  against  eye  strain  from  undue  glare.  A- 
ln  the  ease  of  the  substitution  of  the  tungsten  lamp  for  the  inefficient  carbon 
lamp,  the  individual  use  of  lighting  has  been  extended  sufficiently  to  counter- 
act successfully,  the  lessened  consumption  of  electricity  due  to  the  more  effi- 
cient illuminant.  This  type  of  lamp  is  now  being  utilized  more  and  more  in  the 
home,  due  to  the  smaller  size  of  lamp  and  to  the  improved  shades  that  are 
available  now. 

The  "Day-light"  lamp  continues  its  popularity  in  stores  where  accurate 
color  matching  is  required  to  be  made  under  conditions  closely  approaching 
natural  lighting  values.  Its  use  in  the  home  has  not  become  of  any  con- 
sequence as  yet,  became  of  the  present  high  cost  of  such  lamps  and  their  high 
current  consumption   per   unit   of  candle  power  delivered. 

With  the  recent  lowered  labor  co^ts  some  of  our  smaller  municipalities 
are  now  proceeding  to  change  their  existing  street  lighting  installations  t" 
the  modern  type  of  nitrogen  lamp.  Your  Bureau  recommends  for  all  reason- 
able encouragement  to  be  given  to  such  changes,  1  elieving  in  a  small  cum 
inunity  that  no  single  feature  stands  out  more  prominently  than  a  pleasing 
system  of  street  lighting.  Further,  it  is  a  fact  that  the  me  of  modem  street 
lighting  educates  the  people  in  the  community  to  the  value  of  adequate  lighting 
in  their  homes,  and  helps  thus  to  increase  the  number  of  lighting  customers 
on  the  svstem. 


Westinghouse 

MAZDA  LAMPS 

FINEST  QUALITY 


Less  Current 


More  Light 


Canadian  Westinghouse  Co.  Limited 

HAMILTON,   ONTARIO 
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MERCHANDISE  SALES  BUREAU. 

To  counteract  the  "buying  strike"  which  has  been  in  effect  during  the 
past  winter  and  spring,  certain  of  the  Merchandise  Managers  of  our  Member 
Companies  have  placed  emphasis  on  the  fact  that  a  number  of  the  more  popular 
appliances:  electric  irons,  vacuum  cleaners,  washing  machines,  etc.,  are  articles 

of  absolute  necessity  in  the  household  wired  for  electricity  and  in  no  way 
Should   be  looked   upon   as  articles  of  luxury. 

Because  of  the   reas ible  and   necessary  price  advances  of  most  electrical 

appliances,  their  sales  have  not  been  curtailed  as  much  as  some  other  lines  of 
merchandise.  However,  there  has  been  a  falling-off  in  many  cases  over  the 
average  of  former  years,  and  certain  of  our  Member  Companies  have  lessened 
the  burden  to  the  customer  on  such  purchases  by  adopting  a  more  generous 
system  of  deferred   payments  on  the  more  expensive  articles! 

A  development  which  may  prove  of  considerable  benefit  to  this  branch 
of  our  activities,  is  the  contemplated  investigation  by  the  Harvard  School  of 
Business  Research  into  the  methods  under  which  electrical  merchandising  is 
now  carried  on.  Following  the  voting  of  money  to  defray  expenses  by  the 
iV.E.L.A.,  The  .National  Association  of  Electrical  ( 'out ractors  and  Dealers, 
Electrical  Supply  Jolliers  Association  and  the  Klectr-al  Manufacturers" 
Association,  this  School  plans  to  secure  data  from  all  sources  regarding  the 
-ale  of  electrical  merchandise  and  to  tabulate  same.  The  results  secured  not 
only  will  serve  to  train  their  students  in  this  industry,  but  also  should  assist 
present  i i  in  the  industry,  as  they  are  to  issue  pamphlets  free  to  all  con- 
cerns contributing  in  any  way  to  the  investigation,  and  at  nominal  cost  to  any 
other  interests  desiring  them. 

Your  Bureau  believes  that  mention  may  be  made  with  profit  to  our 
membership  of  the  following  suggestions  that  appears  as  the  consensus  of 
opinion  of  the  members  of  the  X. I0.L. A.  Merchandise  Bureau.  These  sug- 
gestions relate  to  the  problem  of  unloading  surplus  stocks  of  appliances  which 
possibly  remain  on  the  shelves  of  our  Member  Companies  due  to  the  "strike" 
of  the  buying  public  :  — 

•'1.  Generally  speaking,  cutting  or  juices  on  standard  li-t-  should 
net    I  e   the    first    remedy. 

"2.  The  resistance  of  the  public  To  purchasing  at  present  prices 
may  be  overcome  by  a  more  intelligent  and  intensive  sales  effort.  The 
public  -hould  be  made  to  realize  that  tne  advance  in  price  of  electrical 
merchandise  during  the  past  few  years  has  been  -mall  in  comparison 
with  many  other  essentials,  and  markeu  reductions  cannot  be  anticipated. 
If  sales  effort  doe-  not  suffice,  then  an  analysis  of  inventory  should  be 
made  with  a  view  to  equalizing  stock  in  co-operation  with  other  dealer-. 
One  Company  may  be  long  on  irons  ami  short  on  percolators,  inquiry 
among  other  dealer-  may  find  some  one  long  on  percolators  and  short 
on  irons  who  will  be  pleased  to  arrange  a  satisfactory  transaction  which 
will  equalize  the  stock.  The  same  is  true  of  other  articles  in  the  list, 
and     inter-company    exchange    -ales    may    be    effected    which    will    prove    of 

mutual  advantage. 

"  ■"..      Again,    let    us    assume    there    i-    a    supply    of    irons    to    turn    into 

cash.    It    is  suggested   that   the  appliance  manager     offer     contractors  or 
dealers  in   bis  community  an  opportunity  to  buy  part  of  his  stock   (al   a 

-mall   advance  on   tl -iginal   cosl    price)    before   the   price  of   a    standard 

article  is  advertised  for  -ale  at  a  reduced  price. 


Refort  of  Commercial  Section  67 

•■4.  The  manufacturer  wishes  consideration  and  lie  is  ready  to  co- 
operate. The  factory  representative  will  gladly  help  in  an  equalization 
process,  because  he  knows  stock  conditions  of  the  trade  in  his  district. 
Rather  than  have  prices  "slashed"  the  manufacturer,  usually,  will  take 
over  the  surplus  stock  of  the  central  station  dealer.  Ask  him  what  he  will 
do  to  help. 

•'5.  Finally,  if  none  of  the  suggested  procedures  bring  satisfactory 
results,  reduction  sales  are  justified.  Greatest  benefit  will  he  obtained 
however,  if  the  actual  conditions  of  the  sale  are  plainly  stated  to  the 
purchasing  public,  ami  a  limited  period  is  made  at  which  cut  prices  may 
be  obtained.  Co-operation  with  other  electrical  interests  is  of  paramount 
importance,  and  action  along  the  lines  suggested  will  not  only  create  a 
-pi lit  of  good-will  among  us,  out  will  likewise  have  a  stabilizing  in- 
fluence in  the  electrical  merchandising  business  during  this  trying  period 
of   readjustment.'' 

EDUCATION  COMMITTEE. 

Considerable  work  has  been  carried  out  by  your  Committee  during  the 
year  in  its  endeavor  to  widen  the  interest  of  the  various  Member  Companies 
ami  their  employees  in  the  various  Educational  Courr-es  of  the  N.E.L.A. 

Representatives  have  1  ecu  appointed  in  each  of  the  larger  companies 
from  Halifax  in  the  east,  to  Fort  William  in  the  west.  These  representatives 
are  working  hard  to  stimulate  interest  in  the  courses  with  a  view  to  securing 
individual  and   section   enrollments. 

A  considerable  amount  of  success  ha-  been  attained.  In  Halifax,  seventy- 
five  (7.">)  per  cent,  of  the  Sales  staff  are  taking  up  the  Power  Sales  Course. 
A  Member  Company  at  Shawinigan  Falls  has  formed  a  section  among  their 
salesmen  and  staff  to  study  the  courses,  for  all  of  which  they  have  subscribed. 
This  activity  will  lie  pushed  during  the  coming  year.  In  Montreal,  enquiries 
are  being  received   for  similar  purposes. 

Favorable  interest  has  been  shown  by  many  companies,  and.  taking  all 
things  together,  results  may  he  considered  as  encouraging  ami  the  outlook 
for  tiie  future  as  promising,  if  the  movement  receives  the  hacking  and  active 
co-operation    of   the   higher   officials   of   our    Member   Companies. 

To  the  view  point  of  your  Committee  it  is  surprising  that  more  central 
station  employees  do  not  avail  themselves  of  the  very  excellent  opportunities 
which  these  Courses  present  of  obtaining  that  knowledge,  both  practical  and 
technical,  which  is  so  essential  to  their  own  advancement  in  the  industry  they 
have  chosen  for  their  livelihood. 

Four  Committee  strongly  bespeaks  the  assistance  of  the  higher  execu- 
tives of  our  Member  Companies  in  the  efforts  of  this,  and  succeeding  Com- 
mittee, to  interest  the  men  of  our  industry  in  the  Educational  Courses,  being 

Strongly   convince. I    that    very    marked    benefit    will   accrue  to   our   Memlier   Com 
panics   through    the   service   of   a    more   highly    trained    -tall',   and    that    a    higher 
spirit    of   loyalty    will    then    prevail. 

QUESTIONNAIRE. 

'I'n    secure    information    from    different      BOUrces      concerning    subjects    of 
timely    interest    to   our   membership,   your   Section    drafted    the   Question] 
below,  to  which  the  following  replies  were  received:  — 
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1.  For  voir  Power  Billing  do  sou  Prefer  a  Flat  Bate  per  Horse-Power 
per  Year  or  a  Mixed  Service  Charge  plus  Meter  Rati;.' 

Answers'. — 

The  consensus  of  replies  is  in  favor  of  a  mixed  service  charge  plua  meter 
rate,  four  l  i  Member  Companies  expressing  preference  for  this  form  of  rate. 
Three  (."'>)  Companies  state  they  use  both  systems  of  rate,  two  {-)  of  these 
stating  that  their  smaller  power  business  is  carried  on  a  flat  rate  wherever 
practicable.  One  |  1  i  Company  favors  flat  rates  for  all  power  customers,  while 
another  prefers  the  straight  block  meter  rate. 

2.  Do  you  Offer  Encouragement  in  the  Form  of  Special  Bates, -Class 
Discounts,  or  Otherwise,  to  Prospective  Users  of  Surplus  or  Off 
1'eak  Power?  (By  Surplus  or  Off  Peak  1'hwer  is  Meant  Oxi.v  that 
Power  now  Available,  oi:  that  is  Estimated,  will  he  Available 
After  ai.i,  ok  the  Bequirements  of  sour  Begular,  Standard  Kate. 
(  Customers  are  Fulfilled  i. 

.  1 1,  sir  i  is :  — 

Of   eight    replies,   the   answers   are   evenly    divided,    four    (4  i    each    stating 

that   they  offered  encouragement  or  did  not  do  so. 

Ik   so.    Wii.e   vot'    PLEASE   Advise    What    NOTICE    .Mist   BE  GIVEN    l'.v    YOU 
to  Such   Users  in  the   Event  ?ou  Find  it  Necessary,  Tbmporalily, 

to    DlSCOUNTINUE  THIS   Class  of  SERVICE  To   any   CUSTOMER! 
.1  nswers : — 

Of  the  four  (4)  Mender  Companies  encouraging  this  rlass  of  business, 
two  (2)  have  contract  clauses  whereby  the  customer  must  regulate  his  load 
in  conformity  with  the  written,  verba)  or  telephone  directions  of  the  Com- 
pany; one  ii'  Member  Company  has  a  clause  freeing  the  Company  from 
liability  for  damages  in  consequence  of  failure  to  supply  service  at  any  time 
or  times,  and  one  (  1  i  Company  evidently  has  no  recourse  Other  than  to  cancel 
its  contract   at    its   expiry. 

4.     Do  you    Employ   Penalty  Clauses  in  yolk  Larger   Power  Contracts 

TO     REIMBOURSE     For     Low     POWER     FACTOR     OPERATION      \s     WELL    As     FOR 

Unbalanced  Loads  on  Multi   Phase  Circuits! 

A  n. sin  is; 

Seven  Member  Companies  state  they  have  clauses  to  correct  for  low 
power  factor  while  one  Company  a-  yet  pays  no  attention  to  this  subject. 
With  reference  to  correcting  against  serious  conditions  of  current  unbalance, 
no  specific  clauses  are  used  by  any  of  the  Companies  that  answered  the 
que- 1  ton. 

.".      Ik  So,   Will   Vol   Kindly    FORWARD  Codies  of  SUCH   CLAUSESl 
in  sir,  rs  : 

Two  (2)  Member  Companies  use  the  following  clause:  — 
"All  electrical  apparatus  made  use  of  by  the  Consumer  shall  he  of  <o>nd 
commercial  efficiency  and  such  as  to  introduce  no  disturbing  elements  into 
the  electrical  system  of  the  Company.  The  minimum  power  factor  of  the 
motors  when  operating  Consumer's  maximum  load  shall  he  a-  follows:  Motors 
not  axeeeding  fixe  (5)  horse-power  rated  capacity,  a  power  factor  of  not  less 
than  75%;  motors  of  over  five  (5)  hor?e-power  and  not  exceeding  ten  (10) 
horse-power  rated  capacity,  a  power  factor  of  not  less  than  80%;  motors  over 
ten     (10,    horse-power    rated    capacity,    a    power    factor    of    not    less    than    85%. 
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If  the  power  factor  be  found  to  be  loss  than  the  above  specified,  then  the 
power  consumption  shall  be  calculated  on  the  basis  of  the  minimum  power 
factor  bo  specified. 

One  Member  Company  uses  practically  the  same  clause,  stating  that  the 
customer  must  maintain  80%  power  factor  up  to  10  horse-power  rated  capacity 
Of  motors  and  85%  power  factor  on  motors  over  ten  (10)  horse-power  rated 
capacity. 

Another  clause   reads:  — 

"If  at  any  time  when  power  is  being  delivered  to  the  customer  at  normal 
voltage  ami  frequency,  the  total  volt  amperes  so  delivered  exceeds  that  which 
would  result  if  the  power  which  the  customer  is  then  taking  were  delivered 
at  a  power  factor  of  85%,  the  volt-amperes  delivered  shall  be  calculated  as 
power  upon  the  basis  of  85%  power  factor." 

One    (1)    Member   Company   states:- — 

"The  minimum  average  power  factor  determined  monthly  shall  not  be 
IeS8  than  85%." 

Another  states:  — 

"If  the  power  factor  at  maximum  K.V.A.  be  less  than  85%,  then  the 
total  amounts  of  the  accounts  due  for  service  under  this  contract  shall  be 
increased  by  dividing  such  amounts  by  the  power  factor  as  found  and  mul- 
tiplied by  85%." 

One  Member  Company  uses  this  clause:  — 

"It  is  agreed  that  the  rates  for  service  herein  provided  for  are  condi- 
tioned upon  the  Customer's  apparatus  taking  power  at  no  lower  factor  than 
7u%,  and  should  his  requirements  be  such  as  to  cause  the  power  factor  in  his 
supply  circuit  to  fall  below  70%,  then  the  rates  for  service  herein  provided 
for  may,  at  the  Company's  option,  le  increased  by  the  amount  of  five  (5) 
per  cent,  for  each  per  cent,  the  power  factor  of  such  service  falls  below  70%." 
ti.     Do  roc  Require  Power  Customers  ox  Regular  Contracts  to  Finance 

ix  Whole  or  ix  Part;  the  Exfexse  of  Their  Service  Connections? 
.  I  n  twt  rs : — 

Four  (4)  Member  Companies  require  their  customers  to  finance  the  entire 
expense  of  service  connection.  Two  (-)  Companies  state  customer  must 
finance  this  if  revenue  from  proposed  service  is  believed  to  be  insufficient  to 
meet  the  expense  of  connection  while  the  two  ( li  i  remaining  Companies  that 
answered    the    question    state    they    install    all    service    connections    at    their    own 

expense. 

7.     Ik  so.  Will  tou  Please  give  Details.  Stating  Whether  or  not  Such 

Payment  is  Related  to  the  Customer  During  the  Contract  Period? 
A  nswers  :— 

One   i  l  i   Company   rebate-   paymenl    in  some  cases  at   the  rate  of  25%  at 

the   end    of   each   year. 

Another    Company    rebates   the   advanced    payment    for    line   construction    in 

some  cases  is  definite  monthly  proportion  of  revenue  received  during  the 
period  of  the  contract  only. 

One  Member  Company  writes:  — 

"We  require  power  customers  whose  revenue  is  less  than  50%  per  annum 

of  tl'.e  COSt  of  connection,  to  pay  any  expense  over  and   above  twice  the  annual 

guaranteed  revenue.  Expense  includes  meter-.,  transformers  and  all  secondary 
distribution   work   but  no  proportion   is  estimated   for  primary  circuits  unless 
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they  have  to  l  e  extended  or  changed,  in  the  latter  ease,  the  whole  cost  of  the 
extension  or  change  will  be  considered  as  part  of  the  expense  of  the  customer's 
Eervice.  We  do  not  rebate  the  cost  of  such  extension  except  in  cases  where 
we  are  not  satisfied  that  the  business  is  a  good  commercial  risk,  under  which 
conditions  we  have  asked  customers  to  pay  the  whole  cost  of  connection,  and 
rebate  the  excess  over  the  two  to  one  basis  noted  above  through  the  medium 
of  monthly  discounts  on  power  used.  We  might  say  that  the  above  applies 
also  to  lighting  customers,  especially  rural  extensions  where  we  require  the 
CU8tomer  to  advance  the  whole  cost  of  connection  turning  over  the  property 
to  us  for  maintenance. 

One  (1)  Companj  states  they  make  no  rebate  at  all  for  their  customers' 
payments    for    service    connection. 

Another  .Member  Company  will  extend  upon  a  customer's  service  con- 
nection an  amount  estimated  to  equal  the  gross  revenue  from  two  (2)  years 
business. 

One    (1)    Company    refunds    the    payment    advanced    them    for   cost    of    ser- 
vice connection   out  of  power  earnings,  if  service  lias  been  used  for  a  certain 
number  of  years. 
s.     What  Security  if  Any.  do  you  Require  from  Short  Season  Customers 

(Simmer   Cottagers,   etc.)    to   Guard   Against    Loss    from     Unpaid 

Accounts  at  the  End  of  the  Season! 

A  ii sir i  rs;  — 

Three    ( :;  i    .Member   Companies    require    heavy    minimum    charges   and    a 

deposit    from    unknown    customers. 

Two  (2)  Companies  ask  customer  to  pay  connection  and  disconnection 
costs  also  a   deposit   which   is   refunded  at  the  season's  end. 

Two  (l')  companies  require  a  deposit  of  $5.00,  while  (1)  company  re- 
quires a  deposit  of  $3.00. 

CONCLUSION. 

Four   Section    in    presenting    this    Report    believes   a    comparatively   brief 

report    is  desired    by  the   membership  as  a    whole,   and    that    discussion    upon   the 

matters  touched  upon  herein  will  be  of  assistance  to  clear  up  points  which  are 
sometimes  susceptible  of  different   views  by  various  members. 
Respectfully  submitted  this  l.'lh  day  of  June.  1921. 

1  rEORGE    R.    ATCHISON, 

(has.  T.   Barnes. 

P.   R.   Labelle. 

.1.   II.  O'Hara. 

M.   ( '.  Oilman,  Chairman. 

Mr.  (in. max  :-  I   move  the  adoption  of  this  report. 

Seconded  by  Mr.  Anderson. 

The  President:— It   is  moved  and  seconded  that  this  report  be  adopted. 

The  interest  of  the  report  is  obvious  to  us  all.  A-  to  the  opportunity  for  dis- 
cussion, I  am  BOrry  to  say  that  it  is  necessarily  limited.  If  any  of  you  wish  to 
discuss   any    point,   will   you    be   as   brief   as  you  can,   BO   that   we   may   complete 

our  programme  .' 

MR.    J.    I;-    WbODI  \tt  :  —  It    would    not    be    out    of    Order    that    we    postpone 

further  discussion   on   this   paper,  and   hear   Mr.    Robertson's   paper.      In   the 

meantime    we    will    all    have    an    opportunity    to    read    this    paper    agaiu    and    be 

befctei  able  to  discuss  it  after  one  of  our  other  meetings. 
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The  President: — A  very  excellent  suggestion.  Therefore,  if  no  member 
has  any  objection,  we  will  postpone  discussion  of  this  interesting  paper. 

I  now  have  the  pleasure  to  call  for  a  paper  of  great  interest,  on  "The 
Consulting   Engineer  and   the  Power  Company",  by  Mr.  J.  M.  Robertson. 

THE  CONSULTING  ENGINEER  AND  THE  POWER 

COMPANY. 

By  J.  M.  Robertson. 

Mr.  Chairman  and  Gentlemen: — 

The  time  is  not  far  past  when  for  an  Engineer  in  independent  practice 
to  admit  that  he  had  any  particular  relations  with  a  Power  Company  was 
almost  equivalent  to  admitting  that  his  motives  ami  actions  were  properly 
subject  to  grave  suspicion  since  it  was  taken  for  granted  that  no  one  could 
come  in  contact  with  such  gentlemanly  highwaymen — operating  under  the 
guise  of  public  utility  companies — without  becoming  more  or  less  contamin- 
ated. Those  were  the  days  when  the  most  popular  even  ;f  not  the  most  re- 
fined expression  of  the  policy  of  the  Power  Companies  was  "The  public 
be  damned. 

Fortunately  the  devil  is  never  quite  as  black  as  he  is  painted — but  even 
the  most  favorably  disposed  observer  had  to  admit  that  the  Companies  even 
if  they  were  not  black  all  over  were  certainly  not  white.  Some  of  us  even  in 
those  days  had  hopes  that  there  was  enough  vitality  about  the  white  part 
to  ensure  its  eventually  displacing  at  least  a  large  part  of  the  black.  I  am 
glad  to  he  able  to  add  the  small  weight  of  my  testimony  to  the  fact  that 
most  of  the  criticisms  which  were  formerly  levelled  at  the  E'ower  Companies 
for  very  questionable  dealings  would  now  lie  quite  out  of  place. 

I  flatter  myself  that  I  was  among  the  early  exponents  of  the  theory 
that  there  was  nothing  inconsistent  in  a  Power  Company  being  on  terms  of 
confidence  with  its  customers — and  more  than  that  its  real  success  could  be 
largely  gauged  by  the  good  feeling  that  existed  between  the  customer  and 
the  Company. 

In  those  days  it  was  the  usual  custom  for  the  Power  Company  to  deal 
directly  with  its  customers — or  in  the  case  of  an  important  contract  with  the 
legal  representative  of  the  customer — and  the  feeling  of  the  customer  re- 
garding  his   chances   of   getting    an    equitable   deal    from    the   Company   was 

more  or  less  mi  a  par  with  the  feeling  of  the  wayfarer  when  confronted  by 
the  highwayman  with  a  pistol.  In  the  eyes  of  the  consumer  the  deal  was 
ino^t  obviously  one  sided. 

The  Company  was  presumed  to  know  its  business  thoroughly — ami  all 
the  weak  and  Strong  points  in  the  situation — and  the  customer  was  presumed 
to  know  little  or  nothing  of  so  obscure  a  business  as  electrical  power — and  it 
was.  of  course,  taken  for  granted  that  the  Company  would  take  full  advantage 
of  the  situation  and  come  out  of  the  .leal  with  all  its  demands  agreed  to — 
ami  the  customer  would,  of  course,  take  what  was  handed  him  and  try  to 
look  thankful.  At  this  time  Consulting  Engineering — more  particularly  in 
the  electrical  line — had  not  developed  to  the  point  where  it  had  become  the 
Custom  for  intending  consumers  to  call   in  assistance   in  conducting  negotiations 

and  completing  contracts,  ami.  consequently,  each  consumer  was  compelled 
U>  do  the  best  lie  could  without  the  assistance  of  specialized  information  re- 
garding the   prevailing    rates  ami   conditions    in   the  community   in   question    for 
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service  such  as  he  might  require.  As  a  rule  the  consumer  had  not  even  the 
knowledge  of  his  own  probable  requirements — which  would  permit  him  to 
analyse  his  problem  and  present  his  demand  to  the  Company  in  such  a  way 
a^  to   secure  the  most   favorable   rates  available. 

The  increasing  utilization  of  electric  power  ami  the  development  of 
.specialization  both  in  the  industrial  ami  professional  departments  of  recent 
years  has  made  it  imperative — if  the  best  results  are  to  be  obtained — that  sueh 
special  problems  should  be  handled  by  those  who  have  made  a  study  of  the 
situation — both  from  the  point  of  view  of  the  Power  Company  and  of  the 
consumer.  Such  a  specialist  is  in  a  position  to  advise  the  consumer  as  to  the 
most  satisfactory  methods  of  utilizing  electric  power  ami  is  able  to  suggest 
the  most  desirable  scheme  of  operations  in  order  to  secure  the  most  favorable 
rates.  Ee  can  usually  indicate  pretty  closely  what  the  power  cost  will  be 
under  any  given  scheme  and  having  with  the  co-operation  of  his  client  worked 
the  problem  down  to  the  basis  which  appears  most  desirable  in  view  of  all  the 
conditions  lie  is  in  a  position  to  approach  the  Power  Company  with  all  the 
data  necessary  to  convince  them  that  his  conclusions  are  sound  and  that  the 
rates   tor  the  service  required  should  lie  substantially  as  anticipated  by  him. 

In  territories  where1  the  Power  Companies  are  operating  without  stan- 
dardized rates — or  with  rates  standardized  for  the  smaller  users  only  the 
responsibility   devolving   upon   the    Engineer   becomes   much   greater     as     his 

handling  of  the  situation  may  make  a  very  considerable  increase  or  decrease 
in    the    costs    of    power    for    his   client. 

Power  Companies — notwithstanding  the  still  persistent  impression  that 
they  operate  on  the  principle  of  ''all  the  traffic  will  bear" — are  more  or 
less  consistent  and  to  a  certain  extent  influenced  by  precedent — and  if  the 
Engineer  is  sufficiently  experienced  he  can  quote  chapter  and  verse  in  support 
Of  Ins  contention.  The  old  idea  that  the  Power  Company  having  at  its  dis- 
posal all  the  available  knowledge  of  the  subject  started  the  negotiations  with 
a  lead — which  the  customer  could  never  hope  to  overtake,  has  been  pretty  well 
dissipated.  Such  negotiations  under  present  conditions  when  conducted  by 
competent  parties  are  practically  certain  to  result  in  contracts  which  are 
reasonable  ami   fair  to  both  parties. 

I  think  that  it  i^  a  t'a.-t  that  any  Power  Company  would  much  prefer  to 
carry  on  such  negotiations  with  a  competent  independent  Engineer  familiar 
with  the  conditions  of  demand  and  supply  and  able  to  .judge  of  the  effect  of 
Suggested  variations  in  the  rates  and  conditions  rather  than  with  the  prin- 
cipal  himself. 

The  atmosphere  of  veiled  hostility  on  the  part  of  the  consumer — which 
unfortunately  persists  to  this  day— more  particularly  on  the  part  of  the  older 

generation  who  recall  the  good  old  days  when  they  took  what  was  handed  to 
1  l"'m  :ini1  tried  to  be  pleased  that  it  was  no  worse— is  entirely  absent.  In 
place  of  it  is  an  atmosphere  of  straight  business  between  two  equals— each 
fully  informed  a-  to  the  peculiarities  id'  the  others  position— and  both  able  t" 
weigh  and  judge  of  the  weakness  and  strength  of  the  points  raised.  There 
is  no  question  of  taking  advantage  of  a  man  uninformed  in  the  niceties  of  the 
business  and  "putting  something  over"  in  such  way  that  the  "come  back" 
is  certain  and  sure  as  soon  a-  the  hills  begin  to  come  in— with  the  result  that 
another  victim  advertises  the  fact  that  fair  dealing  and  Power  Companies 
are  entirely   incompatible. 
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It  goes  without  saying  that  in  doing  wink  of  this  kind  the  Engineer  if 
he  is  to  be  in  the  best  position  to  further  his  clients  cause  mutt  have  the  con- 
fidence of  the  client  to  such  an  extent  that  a  bargain  having  been  made  with 
the  Power  Company  the  client  will  stand  behind  the  agreemenl  without 
variation. 

Nothing  is  more  subversive  of  satisfactory  dealing  than  the  feeling  oa 
the  part  of  the  Power  Company  that  an  understanding  with  the  Engineer  is 
not  necessarily  an  understanding  with  the  customer — and  that  such  an  under- 
standing having  1  een  reached  the  mattei  is  j-till  unsettled.  Everybody 
appreciated  the  great  difference  between  an  offer  for  firm  acceptance  and  an 
offer  for  negotiating  purposes — ami  if  the  Engineer  is  unable  to  definitely 
accept  he  is  not  likely  to  get  the  best  bargain. 

There  are,  of  course,  many  districts  where  the  making  of  a  contract  dues 
not  involve  any  discussion  of  rates  at  all — as  all  rates  are  standardized  and 
each  class  of  MMvice  takes  its  proper  discount.  Under  these  conditions  the 
task  of  the  Engineer  is  much  simplified.  His  work  is  entirely  confined  to 
advising  his  client  as  to  the  method  of  use  so  as  to  place  the  service  in  the 
most  favorable  class  and  secure  adequate  service  for  the  lowest  possible  eost. 

Even  in  such  ca^es  the  intervention  of  the  Engineer  is  of  considerable 
advantage  to  the  Power  Company,  as  few  things  are  less  satisfactory  than 
trying  to  explain  the  why  and  wherefore  of  certain  rates  and  conditions  and 
their  bearing  on  each  other  to  a  person  who  knows  nothing  whatever  of  the 
business  and  cannot  possibly  understand  the  inter-relation  of  the  various 
factors  involved.  It  is  proverbial  that  it  takes  two  to  make  a  bargain — and 
no  bargain  is  a  good  bargain  unless  it  is  oood  for  both  parties.  If  this  i- 
true  for  n  erchandise  transactions  when  the  parties  usually  separate  as  soon 
as  the  deal  is  completed — how  much  more  must  it  lie  true  in  the  case  of  a  power 
contract  when  tin-  association  of  the  parties  only  commences  upon  the  com- 
pletion   of   the   agreement    and    continues    for   n  any    years   with    a    potential 

dispute    in    every    monthly    bill.       Certainly    a     power    contract    which    leaves    a 

sore   customer    is   a    very   questionable   asset     to     the    Power   Company — even 

though    the    return    is   entirely    satisfactory. 

On  the  other  hand — there  are  people  in  the  world  who  cannot  feel  that 
they  ha\c  secured  a  fair  deal  unless  they  have  left  the  field  with  all  the 
honors  in  sij^ht — or  as  they  usually  express  it — "Have  put  it  ail  over  the 
Power  Company".  Such  a  one  though  hard  to  satisfy  on  any  reasonable  basis 
is  much  more  likely  to  accept  the  assurance  of  his  Engineer  i'.  whom  he  has 
confidence  that  the  rate  he  i-  getting  is  right  and  fair — than  tin'  statement 
of   the   Company   that    the    rate    is   exactly   what    he    is   entitled    to. 

The    execution     of    a    contract    does    not    end    1  he    interest    of    the    man    who 
Specializes    in    work    of    tin-    kiml.      He    is   just    as    much    interested    in    watching 

the  working  out  of  the  arrangement  as  in  making  it.   In  many  cases  business 

conditions  change  very  materially  after  .1  contract  is  signed  and  the  contract 
rates  and  conditions  are  found  to  he  quite  unsuited  to  the  new  business  con- 
ditions  with   the   result    thai    the   power   Mils   run    much  aliove   what    they   should. 

If  Mich  new  conditions  are  likely  to  lie  permanent  it  is  the  business  of 
the  Engineer  to  take  the  matter  up  with  the  Company  with  a  view  to  either 
cancelling  the  contract  and  substituting  for  it  some  more  equitable  arrange- 
ment— or  modifying  its  terms  so  that  the  result  more  nearly  represents  the 
standard   return   for  the  service  supplied.     Of  course,  the  Company  in  sucli  a 
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case  i-  not  legally  obliged  to  make  any  concession — but  if  the  Engineer  has 
their   confidence   i  oil    is   experienced    in    his   profession    he   is   usually  able  to 

, vince  them  that  it  would  I  e  good  business  to  meel  the  customer  fairly  and 

adjust  such  differences  on  their  merits  ami  not  on  technicalities. 

Speaking  as  an  individual  having  rather  frequent  and  close  relations 
with  most  of  the  prominent  Power  Companies  in  the  Eastern  part  of  Canada, 
I  am  pleased  to  be  able  to  say  thai  1  have  found  the  Companies  at  all  times 
ready  to  take  a  fair  and  reasonable  view  of  such  requests  ami  in  some  in- 
stances I  have  been  agreea"oly  surprised  by  the  granting  of  concessions  which 
io  be  perfectly  frank   I   had  little  ho] '  myself. 

In  acting  as  intermediary  in  negotiations  of  this  kind  the  Engineer  should 
fed  thai  he  is  not  exactly  a  special  pleader  for  his  client.  His  position  is 
much  broader  than  that.  He  should  feel  that  it  is  his  business  to  harmonize 
the   conflicting   elements    in    the   situation — ami    by    reason    of   the    fact    that    he 

i-  in  the  confidence  of  both  parties  work  out  a  basis  thai  will  be  mutually 
satisfactory.  The  Power  Company  should  feel  that  he  is  a  friend  who  will 
not  improperly  use  his  position  or  knowledge  to  the  advantage  of  hi-  client 
at   their  expense,  though,  of  course,  he  is  expected  to  protect  the  interests  of 

his  client   to  the  extent   of  seeing  that  he  gets   fail'   reasonable  treatment. 

A  reputation  for  fair  ami  straight  dealing  is  one  of  the  most  valuable 
usests  that  an  Engineer  can  have — and  one  which  in  that  business  pays  bigger 
dividends  than  any  other  I  can  name  off  hand.  clients  do  not  engage  En- 
gineers because  their  looks  are  attractive — but  because  they  can  secure  results 
— ami  obviously  an  Engineer,  on  confidential  terms  with  both  parties  can  yet 
things  'lone  that  are  quite  impossible  on  a  strictly   Legal  ami   formal   basis. 

Fortunately  all  the  factors  which  make  for  a  more  satisfactory  under- 
standing between  the  Companies  and  the  consumers  are  working  in  the  same 
direction.  The  Companies  are  becoming  more  reasonable  ami  less  arbitrary — 
The   consumers   are   becoming  more    familiar  with    fair   treatment   ami   have   less 

fear  of  the  Company— The  Engineers  are  becoming  more  experience. I  ami  per- 
haps    more     diplomatic — ami     their     clictits     are     placing     more    confidence     in 

them-  ami  the  result  is  that,  while  the  business  is  growing  rapidly,  the  good 
feeling  i-  growing  even  more  rapidly—  ami  I  am  sure  that  with  such  a  body 
of  interested  people  all  pulling  in  the  same  direction,  the  future  of  the  Power 
Busine-s  must  be  beyond  question. 

Tiik  President  : — 1  am  sure  we  have  all  listened  with  extreme  in- 
terest to  tl xcellent  address  we  have  just  heard  from  Mr.  Robertson.     1   feel 

quite  convinced  that  assuming  the  approaches  to  the  consumer  ami  to  the 
power  company  to  run  uj the  lines  of  moderation,  reasonableness  and  fair- 
ness indicated  in  the  address  we  have  just  listened  to.  there  is  likely  to  ensue 
such   a   happy  state  of   relations  as  has  been   indicated   by   Mr.   Robertson   in 

his    remarks.    I     shall    I  e    glad    if    Some    gentlemen    will     move    that    a    vote     of 

thank-  be  tendered  Mr.  Robertson  for  his  address  this  after m. 

Moved  by  Mr.  Dion,  seconded  by  Mr.  Reid.   (Applause). 

Tin:    PRESIDENT:-     I    extend   my    individual    thank-. 

WEDNESDAY  EVENING-KENT  HOUSE 

On  Wednesday  evening,  the  loth  of  June,  a  mosl  enjoyable  dinner  was 
held  at  Kent  House.  There  was  a  large  attendance  of  both  ladies  ami  gentle- 
men. President  Grier  acted  a-  Chairman  and  the  following  speeches  were 
;.i igsl    the  features  of  the  evening: 
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Mr.  W.  L.  Goodwin,  Society  for  Electrical   Development,  Inc.,  X.  Y. 

Mr.   Chairman,   ladies  and   gentlemen,    I    feel   deeply     the     privilege   and 
honour  of  being  with  you  tonight,  and   have  enjoyed  a   most  wonderful  -lay. 
This  is  my  first  trip  to  Quebec,  but  1  can  assure  you  it  will  not  be  the  last 
as    1    have   made   plans  today  to  bring   Mrs.   Goodwin    to  Quel  ec   with   me  in 
August,  t<>  see  the  wonderful  sights  that  1   have  scon. 

The  spirit  exemplified  by  this  meeting  tonight  is  most  fortunate  and  cer- 
tain to  be  productive  of  good  for  our  commercial  health  and  development.     I 

think  we  should  have  more  meetings  of  this  kind.  It  has  been  my  privilege 
to  go  from  one  end  of  Canada  to  the  other  and  participate  in  a  small  way 
in  the  development  of  this  wonderful  industry  of  ours,  and  aid  in  the  form- 
ation of  these  various  associations.  When  we  arrived  in  Quebec  this  morning, 
it  was  most  interesting  to  hear  of  the  wonderful  progress  that  has  been  made 
during  the  past  year  in  your  Quebec  Co-operative  Association.  I  think  we  arc 
just  commencing  to  find  on  this  Continent,  the  real  answer  to  the  commercial 
problems  that  relate  to  our  electrical  industry.  We  are  a  very  peculiar  people 
commercially.  Technically  we  speak  a  language  of  our  own  ,and  we  have 
struggled  with  our  problems  for  a  number  of  years,  always  with  that  technical 
mystery  and  yet  a  lack  of  understanding  as  to  why  the  public  did  not  respond; 
while  if  we  would  just  take  an  inventory  of  ourselves,  and  we  would  just  con- 
duct oimelves  in  our  business  as  we  have  conducted  ourselves  today,  I  think 
the  public  would  very  shortly  comprehend  not  only  what  we  were  talking 
about,  but  just  what  we  have  to  do. 

I  was  most  interested  in  hearing  a  talk  at  Chicago  last  week  in  the 
National  Electric  Light  Asociation  Convention,  when  one  of  the  speakers,  in 
his  talk,  referred  to  the  public  we  have  all  worried  about  ,and  stated  that  he 
could  not  understand  why  the  public  did  not  comprehend  this  electrical  in- 
dustry. He  summarized  the  public  as  divided  into  several  classifications — the 
classification  of  the  industry,  the  classification  of  the  tax  payer,  the  classific- 
ation of  the  employee,  and  the  classification  of  the  representative  of  govern- 
ment, and  so  (;n,  and  1  wondered  if  we  would  look  upon  the  public  in  it- 
various  lights  and  treat  them  as  they  really  are.  This  speaker  said  that  after 
all  we  are  the  public,  and  that  brings  to  me  this  thought:  at  the  meeting  this 
afternoon  I  saw  a  little  card  attached  to  the  display  of  the  Perranti  Meter 
and  Transformer  Company's  fine  product:  ''The  last  word  in  meters."  I 
went  up  to  the  gentleman  in  charge  of  the  exhibit  and  said:  "I  do  not  quite 
agree  with  you  that  this  is  the  last  word  in  meters;  may  I  have  the  privilege 
of  making  a  point?"  lie  said  I  might.  My  point  as  expressed  was,  "  I  think 
when  we  reach  the  last  word  in  meters  we  will  have  developed  a  meter  that 
expresses  the  value  of  elctrical  energy  in  dollars  and  cents,  just  as  we  read 
2.60  on  the  taxi-meter  of  an  automobile,  and  then  we  will  have  reached  the 
last  word  in  meters." 

The  point  is  this.  We  understand  the  dials  id'  a  merer.  Wc  can  read 
this  meter  ami  translate  it  into  K.W.,  and  then  by  another  translation  we  can 
translate  it  in  dollars  and  cents,  but  the  meter  is  our  mouthpiece  in  our  talk 
with   the   public,   and   it    is  a    very   delicate   little   instrument    indeed.      We  of   the 

business  understand  very  well  that  when  it  goes  wrong  it  always  goes  against 
us,  but  the  public  i-  sure  it  is  always  against  them.  The  thought  is  this:  We 
are  dealing  in  a  highly  technical  commodity,  and  after  all  we  are  selling  the 
most  intangible  thing  possible — service. 
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The  great  difficulty  with  our  street  railway  industry,  why  it  has  Buffered 

more  difficulties  and  set  backs  than  perhaps  any  other  branch  of  this  great 
industry,  is  due  to  the  fact  that  we  are  not  able,  or  have  not  yet  expressed 
in  definite,  tangible  terms  the  relative  value  of  street  car  service  so  that  the 
public  can  understand.  When  we  think  of  the  contrast  of  the  horse  car  of  30 
or  40  years  ago  and  the  present  street  car  service,  and  what  we  give  for  5 
cents  th%3e  days,  and  then  realize  what  the  public  demands  for  5  cents,  there 
is  mi  relative  value  in  the  character  of  the  service  renderd  30  years  ago  and 
the  service  of  today.  But  we  have  never  been  able  to  establish  a  measure,  or 
a  yard  stick,  or  an  instrument,  or  the  last  word  in  the  measure  of  value 
between  the  original  car  service  and  the  car  service  of  today.  Now  if  we  are 
not  able  to  do  that,  if  we  are  not  able  to  express  the  value  of  our  service 
in  terms  that  the  people  can  understand  then  we  must  blame  ourselves  for  the 
lack  of  understanding  on  the  part  of  the  public.  We  must  learn,  and  learn 
quickly,  some  language  which  is  expressible  of  a  more  definite  value  than  the 
dials  of  a  meter  or  the  intangible  car  rate  value  of  today. 

In  that  same  thought,  while  we  have  developed  a  highly  technical  in- 
dustry, we  have  developed  along  what  1  call  group  levels.  We  have  developed 
our  industry  into  groups  of  manufacturers,  central  stations,  contractors, 
jobbers,  dealers  and  engineers,  and  we  go  off  by  ourselves  and  have  our  con- 
ventions, each  group  into  itself.  We  have  developed  this  highly  technical 
organization  into  a  highly  competitive  group  of  electrical  people.  Jt  is  only 
within  the  last  few  years  that  we  have  commenced  to  realize  that  misunder- 
standings within  our  own  industry  reflect  misunderstandings  to  the  public. 
And  the  more  misunderstandings  within  our  own  family,  the  more  inclined 
are  we  to  he  misunderstood  by  the  public.  We  can  never  hope  to  have  the 
whole-hearted  goodwill  and  support  of  the  public  until  we  first  have  the 
whole  hearted  goodwill  and  support  of  the  members  of  our  own  industry 
within  our  own  organized  work,  and  so  this  idea  of  developing  these  organiz- 
ation-, such  as  the  Co-operative  Association  of  Quebec,  and  similar  organiz- 
ations which  are  springing  up  all  over  the  country,  are.  to  my  mind,  going  to 
do  two  things;  first,  they  are  going  to  bring  the  electrical  men  to  an  under- 
standing of  their  common  problem,  and  to  the  working  out  of  their  local 
problems;  second,  from  such  a  (dear  understanding  of  our  inter-related 
internal  problems  in  the  industry,  we  will,  collectively  and  individually,  create 

a  language  which  will  enable  us  all  to  go  to  the  public  and  speak  in  an'  un- 
derstandable way,  which  will  produce  confidence  on  the  part  of  the  public  in 
this  highly  technical  service  which  we  have  to  sell. 

Ill  other  words,  the  problem  is  our  own  problem.  We  are  to  blame  our- 
selves,   and    we    mii-t    first    find    the    answer    to    our    own    problem,    by    getting 

together  in  meetings  of  this  kind  and  discussing  our  problems. 

The  great  need  of  the  industry  for  years  to  come  will  be  its  capital  re- 
quirements.     If   a   Sufficient    amount    of   money    is    fourl  hcoming,   our   success   is 

assured,  because  we  have  solved   practically  all   of  our  engineering  problems. 

At  least  we  have  solved  them  to  the  extent  that  we  can  produce  B  commercial 
product    within    reach   of   men    in    most    moderate  circumstances.      The  great    need 

is  going  to  be  for   financing.      I    think   every   man   in   the  electrical   industry 

should    realize   the    seriousness    of   the   situation.      Our    securities    should    be    put 

out  in  such  form  that  they  will  merit  confidence  on  the  part  of  the  public,  so 
that   the  reaction  that  might  take  place  in  times  of  depression  will  produce  the 
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least   possible  fear.     Our     industry  offers  the  greatest  possible  investment   if 

we  put  out  the  right  kind  of  securities,  and  our  industry  is  properly 
understood  by  the  public,  and  it  is  our  object  to  see  that  they  do.  It  seems  to 
me  our  future  is  assured,  but  every  man  must  submerge  his  individual  selfish 
needs  to  the  common  interest.  We  should  bear  in  mind  that  our  individual 
interests  are  many  and  varied;  first,  we  are  the  servants  of  the  public,  and 
the  public  interest  must  come  first,  and  next  must  come  the  interests  of  the 
industry  as  a  whole,  and  then  must  come  the  group  interests — the  interests 
of  the  manufacturer,  the  central  station,  jobber,  contractor-dealer  or  engineer 
through  our  group  associations.  Ami  after  that  comes  the  company  interest, 
and  last  comes  the  individual  interest;  and  if  we  will  all  work  witli  that 
thought  in  mind,  that  after  all  the  individual  interest  must  be  submerged 
to  the  greater  company  interest,  the  company  to  the  group,  the  group  to  the 
industry  as  a   whole,  ami  all  to  the  public, — I   do  not  think  we  need  to   fear. 

The  situation  that  you  see  in  your  sister  city  of  Toronto  is  not  at  all 
enviable,  and  there  is  no  telling  where  it  is  liable  to  go.  Here  we  have  the 
highest  development  in  the  privately  owned  division  of  the  central  station  in- 
dustry in  Canada:  right  in  your  sister  Province  is  the  opposite  form  of 
development.  Here  are  two  great  agencies  in  competition,  competent  to  prove 
which  of  the  agencies  is  most  effective  and  beneficial  to  the  public.  1  think  over 
a  long  pull  that   I   would  want  to  wager  my  money  on  Quebec.    (Applause). 

But  after  all  the  case  is  in  your  hands.  It  depends  entirely  on  how  you 
conduct  yourselves,  whether  or  not  over  the  long  pull  you  prove  your  case. 
Everything  is  in  your  favour.  The  greatest  danger,  aside  from  the  danger 
of  lack  of  money  to  our  industry,  is  the  danger  of  removing  individual  in- 
itiative. Our  industry  is  a  brand  new  industry.  It  is  one  that  calls  forth 
the  greatest  individual,  engineering  ami  financial  agencies  in  order  to  develop 
it,  and  we  who  have  been  in  the  privately  owned  end  of  the  business  know  that 
it  offers  the  greatest  opportunity  for  initiative.  This  is  sufficient  reward  to 
keep  this  industry  in  privately  owned  hands  for  at  least  a  generation  or  two 
to  come,  until  we  have  an  opportunity  to  show  the  limits  to  which  we  can 
develop  this  industry,  and  thus  organize  meetings  such  as  we  have  had  today. 
Today  at  St.  Anne  de  Beaupre  was  the  first  time  in  my  experience  I  have  ever 
seen  a  group  of  electrical  men  all  kneel  at  a  shrine.  If  you  can  get  all 
electrical  men  to  kneel  at  the  shrine  of  one  denomination,  certainly  we  can 
get  together  ami  solve  these  \ovy  simple  problems  of  the  electrical  industry. 
and  so  can  speed  with  von  on  with  this  work,  and  strive  to  set  up  that  kind 
of  an  organization  that  offers  and  invites  the  fullest  co-operation  on  the  part 
of  the  men   in  the  electrical   business,  because  after  all   he  is  the  public. 

1  may  add  I  am  very  happy  to  lie  here  tonight  and  to  see  this  wonderful 
Spirit  revealed.  If  at  any  time  or  at  any  place  1  can  be  of  service  to  the 
Canadian  Electrical  Association,  yen  need  only  to  call  and  if  at  all  possible 
I  will  in  the  future  as  in  the  past  seek  to  do  my  best  by,  I  hope,  giving— 
Service.     ( Applause). 

Mi;.  Samuel  A.  Chase,  Westinghouse   Electrical  and   Manufacturing  < 'o 

N.    V. 

Mr.  Chairman,  ladies  anil  gentlemen. 

Before  I  forget  it,  I  want  to  thank  you  for  this  invitation  to  he  with 
you  tonight  (the  invitation  came  through  the  Canadian  Westinghouse  Com- 
pany, because  it  gives  me  an  opportunity  to  meet  SO  many  very  dear  old 
friends,  and    I    prize  the  opportunity  very  highly. 
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Before   I    forget   it  also,  I   want  to  congratulate  the  Co-operative  S  eiety 
here   for  the  splendid   results  they   have  obtained    in   such  a   short  time.     Von 
have   certainly   'lone   splendid    work,   and    I    am    very   happy   to   see   the   same 
spirit   here  that   we  enjoyed  in  tlie  U.  S.,  through  this  same  sort  of  co  • 
ative  work. 

It  is  a  rather  remarkable  incident  tonight,  that  this  is  the  first  time  that 
I  have  had  t lie  pleasure  of  being  at  a  meeting  with  Mr.  Goodwin  Eince  he  has 
become  afsociated  with  the  Society  for  Electrical  Development.  Saving 
worked  with  him  three  or  four  years  in  practically  the  same  line  of  work,  it 
certainlv  gives  me  great  pleasure  that  here  at  Quebec  1  am  with  Mr.  Goodwin 
on  his  new  work  for  the  first  time.  Right  here  let  me  add  that  we  are  in 
ihorough  sympathy  with  that  work,  ami  we  feel  that  there  is  a  wonderful 
opportunity  for  it.  We  need  such  an  organization  as  that,  ami  I  hope  you 
will  all  co-operate  with  Hill  in  the  good  work  that  you  all  know  he  is  going 
to  do.  Personally  I  am  Koiny-  to  give  to  Bill  the  very  best  that  is  in  me  in 
this    new   work. 

We  frequently  hear  a  remark,  more  or  less  from  a  selfish  standpoint: 
'•What  is  the  General  Electric  Company  getting  out  of  this  association  and 
co-operative  work.'  What  is  the  Westinghouee  Company  getting  out  of  this 
association  and  co-operative  work.'"  I  might  ask  a  question:  "What  does 
anyone  get  out  of  association  work  or  co-operative  work.'"  The  other  day  I 
prepared  a  little  answer  which  I  think  is  possibly  a  good  answer:  "Living  is 
giving;  all  life  is  an  interchange.  You  get  hack  only  what  you  have  given, 
Business,  in  the  last  analysis,  is  service,  and  service  is  Only  another  name  I'm 
giving." 

Owing  to  the  lateness  of  the  evening  I  am  going  to  put  off.  until  to- 
morrow night,  telling  you  about  the  Goodwin  plan,  about  our  efforts  in  the 
la«t  three  or  four  years  in  harmonizing  the  industry,  and  incidentally  to  tell 
yon  about  some  of  the  results  of  that  work  in  various  cities;  and  I  am  happy 
to  say  that  throughout  the  United  States  harmony  and  prosperity  exist  in  the 
entire  industry,  excepting  in  a  few,  very  few  spots,  where  they  won't  learn 
that  lesson,  and  follow  that  slogan  that  1  told  you  ahout  at  Montreal  and 
Toronto  of  "Live  and  Help  Live".  I  am  going  to  tell  you  some  more  ahout 
that  tomorrow  night. 

As  I  look  over  this  gathering  and  hear  the  music,  1  cannot  hut  recall  a 
remark  1  made,  I  think  at  Montreal  or  Toronto,  when  I  said  that  that 
gathering,    and     1    will    say    again,    that    this    gathering   also    reminds    me    of    an 

orchestra-    a    grand   electrical    orchestra.      Now   there   is   one   thought    in   con 

Election    with    that,   and    that    is,    in    that    orchestra    we   must    provide   a    place    for 

the  smallest    instrument.     We  must   set'  that   the   smallest   contractor— dealer 

ha-  an  opportunity  in  this  orchestra  to  play  his  favorite  instrument.  I  feel 
also,  and  I  know  you  do  in  listening  to  this  beautiful  music,  and  as  you  will 
listen    to    the    orchestra    in    the    hall     room,    that     it     is    necessary,    in    order    to 

produce  good  music,  to  play  in  perfect  harmony,   in  order  to  play  in   p<ir;»'t 

harmony  the  music  must    he  written,  the  musicians  trained,  and   the  instrument- 

tuned  before  we  can  play  in  perfect  harmony.  Hut  there  is  no  doubt,  ladies 
and  gentlemen,  from  what  we  have  observed  tonight,  and  during  this  beautiful 
afternoon  (one  of  the  most  wonderful  1  have  ever  -pent  i  that  here  in  the 
Province  of  Quebec,  through  the  dose  co-operative  work  of  your  various  elec- 
trical organizations,  you  are  going  to  play  that  tune  here  in  perfect  harmony. 
Applause  i. 


W.    II.  Oxken*,  Jr.,  at    Kent    Husk    Dixxkk  7!> 

Mr.  W.  H.  Unkkn.  Jr.,   Editor,  Electrical  World,  X.V. 

Mr.  Chairman,  ladies  and  gentlemen. — As  public  utility  operators,  1  need 
hardly  remind  you  thai  the  times  through  which  we  are  passing  arc  rather 
trying,  but  I  would  uot  have  you  carry  away  any  impression  other  than  that 
the  future  is  most  promising.  We  arc  not  as  badly  off  as  we  say  nor  as  well 
off  as  we  think.  Our  industry  is  made  up  of  men  of  ability  and  experience, 
capable  of  meeting  almost  any  emergency  with  the  means  at  our  command, 
or  a  proper  evolution  of  them,  provided  our  plans  are  not  thwarted  ami  our 
energy  paralyzed  by  the  ill-considered  ami  ill-founded  interference  of  the 
lemagogue,  and  by  the  wild  visions  of  well  meaning  but  irresponsible  dreamers. 

The  present  is  a  time  of  yreat  opportunity  as  well  as  of  great  respons- 
ibility. Change  is  inevitable,  progress  is  eternal,  and  we  must  draw  from  the 
present  the  same  lofty  inspiration  which  animated  the  pioneers  of  the  past, 
and  he  equally  earnest  and  diligent  in  achievement. 

The  crucial  factor  is  still  the  acquisition  of  new  capital.  This  has  handi- 
capped us  in  the  past  ami  tin'  handicap  is  not  likely  to  disappear  entirely 
until  some  time  in  the  future.  When  the  proud  metropolis  of  the  Western 
Hemisphere  fails  to  attract  sufficient  capital  for  six  percent  tax-exempt 
securities,  it  is  time  to  reflect  on  the  scarcity  of  capital  and  on  our  chances 
of  yetting  a   fair  share  of  what  there   is  of  it. 

Having  passed  through  the  furnace  of  affliction  during  the  past  five 
years,  the  electric  light  and  power  companies  have  finally  emerged,  somewhat 
singed  to  lie  sure  but  nevertheless  refined.  The  ultilities  were  not  war  proilieei* 

but  on  the  contrary  were  numbered  among  the  ,var*s  wounded.  We  fought 
the  menace  of  civilization  as  truly  as  though  we  had  enlisted,  and  we  were 
not  only  used  lmt  abused.  The  record  of  electric  liyht  and  power  companies 
during  and  after  the  war  is  such  as  to  instill  a  sense  of  pride  and  satisfaction. 
I  know  not  what  others  may  think  or  how  they  may  feel  about  this  matter, 
but  for  myself   I   look  upon  our  present  plight  as  a  badge  of  honour. 

The  period  was  one  of  great  test  and  trial,  ami  on  the  whole  the  electric 
utilities  have  stood  it  remarkably  well.  We  have  continued  our  service  un- 
abated, and  in  the  main  at  pre-war  rates,  notwithstanding  the  handicaps  of 
high  labour,  material  and  other  costs.  Of  necessity  we  have  been  compelled 
to  become  more  and  more  efficient,  with  the  result  that  we  have  to  our  credit 
fewer   failure-    than    ,  ay   other   industrial   or    public   service   group. 

The  demand  for  Eervice  goes  on  continuously  even  in  times  of  great 
business  depression.  This  requires  additional  generating  capacity,  line-, 
transformers,  meters,  etc..  and  so  far  as  it  has  been  humanly  possible  the 
electric  light  ami  power  companies  have  provided  in  times  of  stress  as  well  as 
in  time-  of  general  prosperity  tin'  necessary  physical  equipment.  Hut  we 
cannot  do  the  impossible.     A   magician   may  remove  from  a   borrowed   hat  a 

larger  aggregate  of  stuff  than  the  hat  COUld   possibly  have  contained,   but  while 

he  may  strain  credulity  he  deceives  only  the  eye  of  the  observer.  People  seem 
to  have  implicit  faith  in  the  miraculous  power  of  electricity,  ami  imagine 
also  that  thc>  resources  of  tl orporations  are  limitless.     We  who  are  on  the 

inside    know    how    meagre    the    available    funds    are    at    present    and    how    much 

more  pressing  are  the  financial  than  the  operating  and  com rcial   problems. 

Tin-     lead-     me    to     the     (|iie-tioil     of    sen  ice,     which     has    already     I n     -.. 

admirably  touched  on   by   Mr.  (ioodwin  and   Mr.  Chase. 
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Service,  my  friends,  is  the  crucible  in  which  our  integrity  as  public  utility 
operators  is  assayed.   It  is  the  very  essence  of  duty  and  accomplishment.     No 

matter  what  we  may  <lo  to  win  favour  ami  support,  no  matter  what  we  may 
say  about  justice  to  the  utility  and  the  right  of  a  fair  return  on  money  in- 
vested in  public  use,  the  electric  light  ami  power  companies  of  the  country 
now  ami  always  will  be  judged  by  the  quality  of  service  they  render.  Mutual 
effort,  self-interest  and  that  sort  of  thing  are  beautiful  sentiments  for  oc- 
casional oratory,  but  sentiment  ends  and  duty  begins  at  the  meter.  No 
lasting  or  sound  public  relationships  can  be  established  or  maintained  without 
first  (da-s  service  as  a    foundation. 

In  ordinary  merchandising  good  service  is  compelled  by  competition,  ai>u 

time  was  when  citizens  were  prone  to  invoke  competition  in  public  service  in 
the  hope  of  effecting  cures,  only  to  find  that  the  remedy  was  worse  than  the 
disease.  Every  thinking  man  now  recognizes  the  inherently  monopolistic 
character  of  the  business  in  which  we  are  engaged,  ami  while  certain  standards 
of  performance  may  be  required  as  a  matter  of  right,  as  a  matter  of  ex- 
pediency no  utility  should  invite  censure  of  any  kind,  or  have  its  proficiency 
questioned.  Our  fitness  is  determined  alone  by  the  higher  law  of  service,  and 
our   duty    is    manifestly    to    provide    the    1  est    service    possible. 

Knowing  ami  being  keenly  alive  to  our  own  interests,  we  should  endeavor 
by  the  very  excellence  of  our  service  to  remove  ourselves  far  beyond  the  necessity 
m'  restraint  and  control  and  the  tyranny  of  it.  Initiative,  which  iia-  always 
characterized  our  industry,  is  still  its  quickening  force,  but  it  can  be  checked 
and  even  suffocated  by  authority  in  proportion  to  the  rigidity  to  the  restric- 
tions imposed.  Control  may  be  easily  overdone,  and  the  consequence  of  ex- 
cessive restriction  is  stagnation.  We  should  therefore  so  compori  ourselves 
ami    conduct    our    business   on    so    lofty    and    righteous    a    plane   that    regulation 

"ill    be    a    holy    weapon    and    that    government    will    not    find    it    i essary    t> 

thunder  its  edicts  against  us.  In  all  humility  we  must  recognize  the  facts 
that  we  are  not  sovereign  but  servant,  not  over  but  under  the  people.  Not 
is  governmenl    the  author  of  the  public  weal.     It  is  the  guardian  of  it.  and 

it  N  most  economical  and  effective  when  it  sees  it-  bare  duty  and  does  that 
ami    no   more. 

Lei   us  therefore  look  to  our  service  ami   bring   it  as   near   perfection  as 

possible.  Let  |,S  show  the  people  that  we  are  doing  our  utmost  to  give  them  an 
and  in  a  Epirit  of  cooperation  and  fellowship,  but  let  us  not  stop  there. 
Christianity    would    have   died    with    the   apostles    if   they    had    mi;    -one   out   and 

adequate,    unwasteful,   uninterrupted    supply    of   electricity   at   the    leasl    cost, 

applied  it.     Our  mission   is  not  only  to  produce,  but  to  -ell  and  apply  electricity 

As  an   industry  we  have  been  content  to  manufacture  something  of   immense 

value  in  mankind,  and  then  have  neglected  the  mo-t  important  thing  of  all. 
to  gel  mankind  to  use  it.  What  a  glorious  opportunity  awaits  those  who  can 
see  ahead.  A  general  advance  in  human  conveniences  and  comforts,  iii  ba- 
dusty,  hi  production,  in  trade  ami  in  commerce  should  be  our  goal  and  we 
muel  not  be  afraid  of  working  hard  for  it.  We  certainly  have  reason  for 
higher   courage,    cheerier    spirits,    braver   outlook-,    and    renewed    efforts,    for 

inspired  by  the  brilliant  conceptions  of  our  leader-  and  pioneers,  and  stimul- 
ated by  the  ennobling  ami  sanctified   purpose  of  dedicating  ourselves  on  the 

altar   of   service   we  cannot    fail. 
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Dr.   Walteb   Cash,   Editor,  "Electrical   News",  Toronto. 

Mr.  Chairman,  Ladies  and  Gentlemen. — I  am  glad  that  Mr.  Onken  has 
spoken  before  nie,  as  he  represents,  plainly,  the  exception  that  proves  the 
rule  that  editors  cannot  make  a  speech.  However,  I  thank  our  President  for 
the  suggestion  of  an  idea  that  1  want  to  pass  along  to  you.  Most  men  in  the 
industry,  I  believe,  think  of  it  as  being  composed  of  five  sections — manufac- 
turer, jobber,  central  station,  contractor-dealer,  consulting  engineer.  Our 
President  has  called  on  two  editors  tonight — two  publishers  of  electrical  trade 
magazines — and  in  that  way  has  indicated  to  you  that  he,  at  least,  considers 
the  trade  magazine  twice  as  important  as  any  other  phase  of  the  industry.  I 
am  only  going  to  leave  this  idea  with  you,  ladies  and  gentlemen;  is  it  not  fair 
when  we  think  of  the  electrical  industry  in  future,  that  we  think  of  it  as 
1  eing  composed  of  six  parts,  of  which  the  electrical  trade  press  is  co-equal 
with  the  other  five .' 

THURSDAY   MORNING,  JUNE   16th,  9.15  A.M., 
"EMPIRE"  THEATRE. 

The  President:- — Now  the  first  paper  on  today's  programme  is  a  paper 
on  "Electrons'",  with  lantern  slides,  by  Mr.  YV.  B.  Cartmel,  of  the  Northern 
Electric   Co. 

ELECTRONS. 

By  YV.  K.  CARTMEL,  B.  Sc,  M.A.,  Fellow  of  the  American  Physical  Society, 
Northern  Electric  Company  Limited,  Engineering  Department,  an  address 
presented  to  the  Northern  Electric  Engineering  Society,  in  the  Mechanics 
Institute,  Montreal,  January  ." ;  1  s t ,  1921,  and  to  the  Canadian  Electrical  Asso- 
ciation, in  the   Empire  Theatre,  Quebec  City,  June  16th,   1921. 

SYNOPSIS. 

In  this  paper  an  attempt  is  made  to  give  to  a  popular  audience  a  physical 
Conception  of  electrons.  In  order  to  be  convincing,  the  experimental  side  of 
the  subject  is  stressed  and  experiments  have  been  chosen  that  were  thought 
to  be  the  most  striking  as  far  as  the  means  at  hand  would  permit.  After 
stating  that  electrons  are  minute  particles  of  electricity  and  that  the  atoms 
of  matter  aie  built  up  of  them,  six  methods  of  producing  electrons  are  shown:  — 

1.  The  production  of  electrons  by  the  methods  of  frictional  electricity. 

2.  The  emission  of  electrons  from  hot  bodies. 

.'!.  The  emission  of  electrons  from  zinc  under  the  action  of  ultra-violet 
light. 

4.     The  emission  of  electrons  from  air  under  the  ionizing  effete  of  N-rays. 

.").  The  emission  of  electrons  from  a  highly  charged  cathode  in  the  X-ray 
tube. 

<i.     The  spontaneous  emission  of  electrons  from   radio-active  substances. 

Credit  is  given  to  Sir  J.  .1.  Thomson  for  the  discovery  and  isolation  of 
the  electron,  though  it  was  thought  beyond  the  M-ope  of  the  paper  to  ever 
mention    the    labors    of    Larmor    and    Lorentz    in    which    they    were    forced    to 

assume   tl ristence   of   electrons   in    order   to   account   for   the   Zeemann   effect 

and  other  optical  phenomena.  C.T.R.  Wilson's  cloud  method  for  obtaining 
the  charge  on  an  electron  is  mentioned  luit  Millikan's  oil  drop  experiments 
are  dwelt  on  in  more  detail,  because  in  themselves  these  experiments  furnish 
mj    convincing    a    proof    of    the    existence    of    minute    particles    of    elctricity,    all 

exactly  alike. 
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The  counting  of  flashes  on  a  zinc  sulphide  Fcreen  ilue  to  bombardment 
by  alpha-particles  and  Sir  Ernest  Rutherford's  corresponding  electrical 
method  are  mentioned  since  the  evidence  given  by  these  experiments  is  so  direct. 
Mention  is  also  made  of  Rutherford's  nuclear  atom  theory  and  exper- 
iments leading  up  to  it,  such  as  Wilson's  photographs  of  the  trails  of  alpha 
particles  and  Geiger  and  Marsden's  experiments  on  the  scattering  of  alpha 
particles  by  thin  sheets  of  metal.  Moseley's  photographs  of  X-ray  spectra 
are  shown  and  their  bearing  on  the  nuclear  atom  theory  explained,  also  the 
illuminating  effect  Moseley'a  experiments  have  on  Mendeleeff's  table.  Bohr's 
model  atom  is  discussed  but  it  was  thought  beyond  the  scops  of  the  paper  to 
touch  on  Langmuir's  modifications  of  Bohr's  theory.  Finally  Rutherford's 
reecnt  work  on  the  bombardment  of  the  atoms  of  gases  is  mentioned,  and 
.).   .1.   Thomson  and   Astons   work   on   positive   ray  analysis. 

WHAT   ELECTRONS   ABE. 

Electrons  are  very  minute  particles  of  electricity.     It   has  been  thought 

for  many  years,  even  as  far  back  as  Ancient  Greece,  that  all  matter  consisted 
of  particles  or  atoms  and  now  we  have  positive  proof  of  this  and  also  that 
electricity  is  made  up  of  particles  having  a  definite  size.  We  know  to-day 
while  ordinary  matter,  such  as  for  instance,  wood,  iron  and  iir  fact  all  sub- 
stances are  made  up  of  tiny  particles,  these  particles  of  matter  are  again 
made  up  of  minute  particles  of  electricity,  or  electrons.  I  will  try  and  give 
a   concrete   idea   of  the  size  of   the   particles   or   molecules   of   which   all    ordinary 

matter  is  composed  by  stating  that  the  smallest  particle  that  can  he  observed 
with    the    highest    power    microscope    that    it    is    possible    to    construct,    is    about 

looo  times  as  big  in  diameter  as  a  molecule  of  hydrogen  or  oxygen,  and  one 
of  these  molecules  is  about   60,000  times  as  big  as  an  electron.     We  have  a 

great  many  \ery  convincing  ways  of  showing  that  these  electrons  exist,  in  fact 
the  great  mystery  which  has  existed  in  the  past  as  to  the  nature  of  electricity 
has  in  recent  years  been  cleared  up  by  a  very  Large  mass  of  evidence.  In  this 
connection  it  is  rather  curious  that  it  was  found  out  a  great  many  years  ago 
that  electrons  could  he  torn  away  from  the  particles  of  certain  substances, 
although  it  was  not  known  then  that  they  were  dealing  with  particles  of 
electricity.  I  am  referring  to  the  discovery  by  a  Greek  named  Thales  who  in 
the  6th,  century  B.  C.  discovered  that  amber  when  rubbed,  acquired  the 
property  of  picking  up  light  objects  such  as  pieces  of  paper,  etc.  From  tin 
Greek  word  "'electron"  meaning  amber,  we  derived  our  word  electricity,  and 
now  we  have  come  to  use  the  word  electron  to  signify  the  little  particles 
Which  we  have  found  make  up  electricity.  What  happens  in  rubbing  amber 
is  that  the  act  of  rubbing  remove-  some  of  the  molecules  l.oth  from  the  amber 
and    from    the    rubbing    snlistance,    and    electrons    are    also    torn    away. 

The  electric  charge  on  the  amber  gives  it  the  property  of  attracting  un- 
charged bodies.  It  is  now  known  that  very  many  substances  besides  amber 
can  have  electrons  rubbed   from  off  their  surfaces;   for  instance  ylass  rubbed 

wtih    -ilk,    sulphur    or    hard    rubber    with    cat    fur    or    with    wool.    It    is    probable 

that  the  rubbing  together  of  almost  any  two  different  substances  will  by  the 
dislodgemenl  of  electrons  give  rise  to  an  electric  charge,  though  in  a  great 
many  cases  it  would  he  difficult  to  demonstrate  this.     It  is  however  a  matter 

Of    C mon    experience    that    under    certain    conditions   sparks    may    he   obtained 

from  the  finger  tip-  by  rubbing  ones  fool  on  the  carpet,  oi  by  stroking  a  cat. 
.and  that  quite  large  sparks  may  be  obtained  from  a  leather  belt  driving 
machinery . 
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RELATIONSHIP    BETWEEN    ATOMS    AND    ELECTRONS. 

in  order  to  obtain  a  conrcete  idea  of  the  relationship  that  exists  between 

atoms  and  electrons,  I  will  -how  a  diagram  representing  one  writer's  idea  as 
to  the  arrangement  of  atoms  in  different  substances  I  b'ig.  4).  This  diagram 
was  taken  from  a  papeT  by  Arthur  Compton  in  the  Physical  Review  for  January 
lit] 7.  The  particles  shown  are  electrons,  that  is  to  say  particles  of  negative 
electricity,  and  they  revolve  around  a  central  nucleus  of  positive  electricity. 
This  central    nucleus   is    not    shown    1  eeause   it    is   so   small,   being   very   much 


Oxygen 


(Fig.  4) 


smaller  than  an  electron.  It  will  be  noted  that  the  atom  of  oxygen  has  two 
ions  in  the  inner  ring  and  six  in  the  outer  ring,  making  eight  electrons 
in  all,  while  carbon  which  has  two  in  the  inner  ring  has  four  in  the  outer 
ring  making  six  in  all  and  the  atom  of  hydrogen,  not  shown  has  a  single 
electron  revolving  around  its  DUCleus.  We  shall  see  later  that  the  atoms  of 
different  substances  differ  in  having  different  numbers  of  electrons,  the 
central  nucleus  in  all  cases  having  a  positive  charge  of  electricity  equal  to  the 
number  of  electrons  surrounding  it,  which  as  we  have  -een  are  negative,  so 
that  tie  atom  i-  electrically  neutral.  We  have  already  seen  that  electrons, 
may  le  detached  from  atoms  by  rubbing  and  we  shall  see  that  there  are  a 
number  of  other  ways   in    which   they  may  he  detached   such   as  for   instance   by 

heating. 

ELECTRONS   PRODUCED   ISY    UK  AT. 

It     has    1 ii    known    for    over    a    hundred    years    that    when    a    metal    was 

brought  into  a  Btate  of  incandescence,  the  air  in  its  neighborhood  became  a 
conductor  of  electricity,  and  as  we  shall  see,  the  fact  the  air  was  made  a 
conductor  of  electricity  is  evidence  of  an  emission  of  electrons.  This  phenom- 
enon was  studied  during  the  year-  1882-1889  by  Kl-ter  and  Geitel,  two  Gel 
man  Professors,  who  found  that  when  a  glowing  metallic  filament  was  placed 
near  a  metal  plate,  the  latter  became  charged  with  electircity.     In  1883  Edison 


SI 
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not ieei !  a  Bimilar  effect  in  experimenting  with  his  carbon  filament  incandes- 
cenl  lamps.  Enclosing  a  metal  plate  within  the  lamp  bulb,  a  current  flowed 
from  the  filament  to  the  plate,  if  the  plate  was  connected  to  the  positive  end 
of  the  filament,  while  if  the  plate  was  connected  to  the  negative  end.  no  cur- 
rent  flowed. 

The  arrangement  used  is  shown  in  Pig.  5.  It  will  he  noted  that  negative 
electrons  shoot  off  from  the  white  hot  carbon  filament  and  impinging  on  the 
plate  give  it  a  negative  charge,  and  that  current  flows  from  the  positive  side 
of  the  battery  through  the  connecting  wire  to  the  plate,  thus  neutralizing  the 
negative  charge.  This  is  one  wa.v  of  stating  what  happens,  though  as  a  matter 
of  fad  the  flow  of  current  in  a  wire  is  in  the  opposite  direction  from  what 
we  have  generally. supposed  it  to  be.  This  is  explained  in  the  following  way 
At  the  time  the  convention  was  adopted  as  to  the  direction  of  flow  of  electric 
current,  it  was  recognizee!  that  there  wero  two  kinds  of  electrification  one 
kind  obtained  by  rubbing  glass  with  silk  and  the  other  by  rubbing  sulphur 
or  resin  with  cat  fur.  These  were  first  called  vitreous  and  resinous  electricity 
respectively,  luit  later  Benjamin  Franklin  distinguished  between  them  by 
Calling   them    positive  and    negative  electricity.      This   is   the  so  called   two   fluid 


" r.v    of    electricity    according    to    which    the    positive   current    flows    ,n    one 

direction,  with  ;i  simultaneous  flow  of  negative  electricity  in  the  opposite 
direction.  Franklin  however  put  forward  a  single  fluid  theory  which  asserted 
that  all  bodies  contain  a  certain  amount  of  a  fluid  called  electricity;  posit 
ively  charged  bodies  contain  an  excess  of  this  fluid  and  negatively  charged 
bodies  ,-i  deficiency.  Unfortunately  there  was  no  way  of  knowing  at  that  time 
which  of  the  two.  the  vitreous  or  tlie  resinous  charge  on  a   body   represented 

an    excess   and    which   a    deficiency.       It    was  assumed    however   that    the    vitreous 

charge  represented  an  excess  of  electrification  over  the  normal  amount.  Later 
"l"'"  voltaic  cells  or  batteries  became  known  it  was  found  that  the  zinc 
electrode  of  the  battery  acquired  a  charge  which  was  resinous  or  negative, 
while  tic  copper  electrode  acquired  a  (hare,,  similar  to  that  obtained  from 
-l:is  rubbed  with  -\\k.  it  was.  therefore,  concluded  that  the  current  in 
flowing    through    the    connecting    wire,    flows    from    the    copper    to   the    zinc. 

Going    back    to    Fig.    .",    we    will    find    the   explanation    somewhat    simpler    if    we 

assu ih:it   the  current    flows  through  the  wire  in  a   direction   opposite  to  that 

shown  by  the  arrow.     Beginning  with  the  flight  of  electrons  through  vacuous 
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space  from  the  heated  filament  to  the  plate,  these  electrons  settling  on  the 
plate  give  it  a  negative  charge  and  they  therefore  tend  to  flow  through  the 

wire  to  the  positive  electrode  of  the  battery  and  so  on  around  and  around. 
This  is  in  accordance  with  the  theory  now  accepted  that  in  good  conductors 
a  few  of  the  electrons  are  free  to  move,  so  that  when  a  conductor  is  connected 
to  a  battery  or  other  source  of  E.M.F.  the  electromotive  force  simply  drives 
the  electrons  along  through  the  wire.  The  negative  charge  on  the  plate  drives 
the  free  negative  electrons  in  the  wire  onto  the  plate  ami  electrons  constitut- 
ing the  charge  on  the  plate  into  the  wire. 

I  will  now  show  experimentally  the  emission  of  electrons  by  a  hot  body. 
I  will  first  charge  up  this  electroscope  and  when  a  red  hot  wire  is  held  near 
it,  you  will  notice  that  the  electroscope  loses  its  charge.  The  explanation  is 
that  electrons  shooting  out  from  the  red  hot  wire,  make  the  air  conducting 
and  the  charge  on  the  electroscope  leaks  away.  Air  made  conducting  in  this 
manner  is  said  to  be  ionized,  and  as  a  great  deal  of  what  we  know  about 
electrons  has  been  discovered  by  means  of  experiments  involving  ionization.  1 
will  digress  at  this  point  to  explain  more  fully  what  this  term  means.  Or- 
dinarily air  does  not  conduct  electricity,  but  under  the  action  of  certain 
agencies   the    molecules    of   air   are    broken    up    into    negatively    and    positively 


r^'M' 


ViQ.  677.— An  arrangement  to  exhibit  the  conduction  of  electricity  by  air.    The 
X-rays  ionize  the  air. 

(Fig.  6) 

charged    ions  or  carriers  of  electricity,  the   detachment   of  an   electron    leavi 
the  molecules  with  a  positive  charge. 

ELECTRONS  PBODUCED  BY  X-KAYS. 


One  of  the  best  means  of  producing  ionization  is  by  means  of  X-rays 
and  fig.  6  shows  a  circuit  drawing  of  an  experiment  on  ionization.  Two  Hat 
plates  a  few  inches  apart  are  connected  one  to  a  battery  and  the  other  to  an 
electrometer.  Naturally  no  current  flows  under  these  circumstances  but  on 
turning  on  the  X-rays,  the  air  between  the  plates ' becomes  ionized  and  a 
current  flow  is  indicated  by  the  electrometer,  the  current  being  carried  by 
ions;  the  negatively  charged  ions  or  electrons  being  drawn  to  the  positive 
plate,  and  the  positive  ions  drawn  to  the  other  plate.  The  flow  of  current 
in  this  rase  is  peculiarly  different  from  the  flow  through  an  ordinary  resist- 
ance, where  the  current  is  proportional  to  the  voltage,  in  other  words  when 
we  double  the  voltage  we  double  the  current  ami  so  on.  In  this  ease  in- 
creasing  the    voltage    increases    the   current    up   to   a    certain    point:    the   current 

however  does  not  increase  proportionally,  but  increases  by  a  smaller  and 
Mnaller  amount  as  the  voltage  increases  and  finally  does  not  increase  any 
more.  The  '-pare  is  then  '-aid  to  lie  saturated  and  this  current  is  spoken  of 
as  the  saturation  current   because  the   ions  are  carrying  current   to  the   limit  of 
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their  capacity.  Pig.  7  shows  how  the  current  increases  with  increase  of 
voltage  on  the  plates.  Metallic  conduction  differs  from  this  sort  of  conduction 
in  that  there  arc  practically  an  unlimited  number  of  ions  to  carry  the  current 
and  only  the  electrons  move,  the  positive  nuclei  of  the  atoms  remaining  fixed. 
We  know  that  if  the  positive  nuclei  moved  also,  there  would  be  a  transf< 
particles  of  one  metal  into  another  when  two  dissimilar  metals  forming  part 
of  an  electrical  circuit  touch  one  another.  Such  an  effect  however  has  never 
been  observed. 

PRODUCTION   OF    ELECTRONS    BY    ULTRA-VIOLET   LIGHT. 

I  will  now  show  a  fourth  method  by  which  electrons  may  be  obtained, 
and  that  is  by  means  of  ultra-violet  light,  tf  ultra-violet  light  falls  on  a 
zinc  plate,  electrons  are  given  off.  This  is  known  as  the  photo-electric  effect 
and  was  discovered  by  Eertz  in  Is!*.".  when  experimenting  with  electromagnetic 
waves,  of  which  he  was  also  the  discoverer.  He  found  that  he  could 
not  obtain  a  satisfactory  spark  from  the  terminals  of  his  induction  coil  if  the 
negative  terminal  was  illuminated  with  ultra-violet  light,  and  that  this  was 
.in.-  to  a   leakage  of  negative  electricity, 

I  will  again  digress  to  show  what  ultra-violet  light  is  and  why  we  call 
this   the   photo-electric   effect,  and   then   will   show   this   result   experimentally. 


(Fig.  7) 

On  fending  a  beam  of  light  through  this  prism  it  is  spread  out  into  a  band 
of  colors.  Now  light  a^  you  all  know  consists  of  waves,  violet  light  having 
the  shortest  wave-length  and  red  light  the  longest;  light  of  a  shorter  wave- 
length than  the  violet  is  known  as  ultra-violet  light.  Our  eyes  are  not  Sen- 
sitive to  this  verj  short  wave-length  light  which  however  affects  .a  photographic 
plate  even  more  than  visible  light  does.  If  light  of  this  sort  falls  on  a 
polished  zinc  plate  electrons  are  emitted.  This  effect  of  emission  of  electrons 
by  ultra-violet  light  is  ,-alled  the  photo-electric  effect  because  it  is  an  effect 
requiring   light   of  the  sort   that  affects  a    photographic   plate.     By  means  of 

this  sheel  of  ruby  glass  you  will  see  that  we  can  cut  out  light  of  all  colors 
except   red  and  we  also  cut  out   the  ultra  -violet  light,  but  we  cannot   see  whether 

it  does  tin-  or  not  because  of  our  eye-  nol  being  sensitive  to  this  kind  of  light. 
It  is  easy  to  -how  that  electrons  are  emitted  from  y.inc  illuminated  by 
ultra-violet  light.  I  will  charge  up  this  electroscope  with  negative  electrific- 
ation, in  other  words  I  will  give  it  an  excess  of  electrons.  This  zinc  plate  is 
connected  to  the  electroscope  by  a  line  wire  and  therefore  takes  ;,  negative 
charge  at   the  same  time.     Allowing   ultra-violet   light    from   the  spark  of  an 

induction    coil    to    fall    on    the    plate,    electrons    are   emitted    by    the    plate,    dim- 
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inishing   its  charge  ami  causing,  as  you   see,  the   leaf  of   the  electroscope  to 
collapse.     Charging  up  the  electroscope  again  and  interposing  u  sheet  of  paper 

bo  as  to  cut  oft'  tlie  light  from  the  spark,  the  electroscope  retains  its  charge 
until  the  paper  is  removed,  when  it  discharges  again. 

Having  given  a  brief  description  of  electrons,  ami  four  methods  of 
Obtaining  them,  1  will  say  something  about  the  history  of  the  subject  ami 
about  how  electrons  were  discovered  and  will  then  take  up  some  other  methods 
of  producing  electrons. 

DISCOVERY  OF   ELECTRONS. 

A  century  ayo  when  it  was  found  out  that  substances  could  lie  separated 
into  their  elements  by  the  passage  of  an  electric  current,  men  like  Berzelius 
and  Sir  Humphrey  Davy  held  the  view  that  atoms  were  held  in  combination 
by  electrical  forces,  in  fact  Berzelius  built  up  a  theory  of  electro-chemistry,  :'n 
many  respects  similar  to  what  is  held  to-day.  in  1833  Faraday  discovered 
his  well  known  laws  and  showed  that  a  definite  quantity  of  electricity  was 
associated  with  each  atom.  It  would  seem  however  from  the  way  in  which 
he  stated  his  laws  of  electrolysis  that  he  had  no  idea  that  electricity  consisted 
of    particles,   but     rather    that   a   definite    quantity   of   a   continuous   electrical 


(Fig.  8) 

fluid  was  associated  with  an  atom.  It  was  in  this  connection  that  the  name 
electron  was  first  brought  forward.  Professor  Johnston  Stoney  of  Dublin 
University  called  attention  to  the  fact  that  the  quantity  of  elecricity  asso- 
ciated with  the  hydrogen  atom  in  electrolysis  is  a  natural  unit  of  electricity 
and  he  proposed  to  call  this  unit  an  "electron".  Now  that  we  know  that 
electricity  consists  (  f  particles  having  a  charge  equal  to  the  natural  unit  of 

electricity  to  which  Stoney  gave  the  name  electron,  we  call  the  particles 
electrons. 

Our  knowledge  of  electrons  as  discrete  particles  however,  came  about- 
through  experiments  on  the  electric  discharge  through  gases.  A  great  deal 
of  investigation  work  has  been  done  along  this  line  by  a  large  army  of 
workers,  particularly  by  Sir  .1.  .1.  Thomson  and  his  pupils,  and  many  volumes 
have  been  written  on  this  subject.  We  will  however  only  take  up  two  condi- 
tion-  of  gaseous  discharge. 

We  shall    first   consider  the  case  of   :i    glass   tube   having  electrical    terminals 

or  electrodes  sealed  into  the  ends,  and  exhausted  by  means  of  an  air  pump  so 
that  only  about  one  ten  thousandth  of  the  original  air  remains.  Very  beautiful 
effects  are  obtained  when  electricity  passes  through  tubes  pumped  out  to  this 
degree  of  exhaustion.      Tubes  of  this    sort,   known   as   Geissler   tubes,   are   often 
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made  into  fantastic  shapes  as  shown  in  fig.  s-  1  liave  liere  nve  SUf'h  tubes 
connected  by  wires  with  the  terminals  of  this  induction  coil.  You  will  note 
that  the  air  in  these  tubes  lias  become  conducting  to  such  a  degree  that  the 
current  passes  through  the  five  tul.es  in  series,  giving  an  air  path  of  approx- 
imately forty  inches,  rather  than  jump  between  the  sparking  terminals  of  the 
induction  coil,  through   half  an   inch   of  air  at  atmospheric   pressure. 

The  other  case  we  shall  take  up  is  where  the  air  is  pumped  out  to  a  very 
much  higher  degree  of  exhaustion.  Pumping  out  more  of  the  air  from  the  tubes 
causes  the  elect  lie  current  to  pass  through  them  with  more  difficulty,  because 
the  further  removal  of  air  makes  a  shortage  of  molecules  for  ionization.  On 
exhausting  a  tube  to  a  very  high  degree,  a  voltage  sufficient  to  produce  a 
Spark  of  several  indies  in  air  is  necessary  to  cause  current  to  pass  through  the 
tul  e.  Sixty  years  ago  experiments  were  made  with  tubes  evacuated  to  a 
millionth  of  an  atmosphere  which  was  about  as  high  a  degree  of  exhaustion 
as  it  was  possible  to  produce  at  that  time.  It  was  found  that  in  such  tubes 
there    was    no   glow    with    beautiful   colors   as    in    the   Geissler   tube,   but    instead 


(Fig.  9) 

there  was  a  beam  of  bluish  light  proceeding  normally  from  the  cathode  or 
negative  terminal  of  the  tube.  This  bluish  light  known  as  cathode-rays  im- 
pinging on  the  walls  of  the  glass  tube  caused  it  to  glow  with  a  yellowish-green 
glow.  In  1876  Sir  Wililam  Crookes  announced  the  view  that  the  cathode- 
rays  consisted  of  particles  of  matter  which  he  called  radiant  matter.  He 
assumed  that  in  addition  to  the  three  known  states  of  matter,  solid,  liquid, 
and  gaseous,  there  was  a  fourth  state,  which  bore  a  relation  to  gaseous  matter 
similar  to  that  which  ^aM>s  bear  to  liquids.  Time  has  proved  this  to  be  a 
most  brilliant  guess,  for  we  know  now  that  the  cathode-ray  particles  are 
electrons,  which  form  an  essentia]  constituent  of  the  atoms  of  matter.  There 
is  the  similarity  that  at  fairly  high  temperatures  electrons  evaporate  or  boil 
out  of  metals,  and  probably  out  of  all  substances  at  sufficiently  high  tem- 
peratures. 

To  support  his  views  Crookes  constructed  a  high  vacuum  tube  within  which 
was  a  wheel  with  vanes  as  shown  in  fig.  10.  The  cathode-ray  particles  or 
electrons  impinging  on  the  vanes  of  the  wheel  caused  it  to  revolve.  It  could 
also  be  shown  that  the  cathode  stream  as  it  was  called  could  be  deflected  by 
means  of  a  magnet.  That  is  it  behaved  in  a  similar  manner  to  a  wire  carrying 
an  electric  current,  which  a-  everybody  knows  to-day,  will  tend  to  be  deflected 
by  an  electromagnet.     This  i-  illustrated  by  an  ordinary  electric  motor.     When 
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the  wires  on  the  armature  cany  an  electric  current  they  are  pushed  sidewise 
by  the  action  of  the  field  magnet  and  cause  the  armature  to  rotate.  If  we 
change  the  direction  of  the  current  in  the  wires  on  the  armature,  the  wires 
will  be  pushed  sidewise  the  opposite  way,  in  other  words,  the  motor  will 
rotate  in  the  opposite  direction.  In  a  similar  manner  the  cathode  stream, 
which  is  equivalent  to  a  current  of  electricity,  was  found  to  he  pushed  side- 
wise  by  a  magnet.  By  noting  whether  the  North  Pole  of  the  magnet  for 
instance  deflected  the  cathode  stream  to  the  right  or  the  left,  the  direction 
of  the  current  in  the  cathode  stream  was  determined  and  found  to  be  equi- 
valent to  a  negative  current.  It  has  already  been  mentioned  that  the  cathode 
stream  might  affect  the  glass  containing  vessel  and  make  it  give  out  a 
yellowish-green  light.  This  property  of  exciting  luminosity  iu  the  glass  is 
known  as  phosphorescence  or  fluorescence.  It  was  known  that  the  rays  from 
Crookes  tubes  could  excite  fluorescence  in  other  substances  than  glas>,  parti- 
cularly in  a  chemical  known  as  barium  platino-eyanide.  Professor  Roentgen 
was  interested  iu  making  experiments  with  a  Crookes  tube  and  a  barium 
platino-eyanide  ECreen  and  accidentally  noticed  that  the  screen  became  illum- 
inated with  a  phosphorescent  glow,  when  the  Crookes  tube  was  covered  with 
a  Mack  cloth.  The  Crookes  tube  was  found  to  send  out  radiations  which  could 
pass  through  opaque  substances.  The^e  radiations  were  given  the  name 
■  •  X  ' '   rays.      1    have  here   a   picture   of  a   tube   especially   designed   for   X-ray 


(Fig.  10) 

work  (fig.  11).  In  the  operation  of  this  tube  the  cathode  particles  are  shot  with 
an  enormous  velocity  and  strike  a  plate  known  as  tlie  anti-cathode,  which  is  con- 
nected to  the  anode.  The  bombardment  of  the  anti-cathode  with  the  cathode 
ray  particles  causes  it  to  emit  X-rays.  It  is  now  known  that  while  the 
cathode  rays  consist  of  negatively  charged  particles  or  ejections,  the  X-rays 
are  really  a  sort  of  light  waves,  differing  chiefly  from  ordinary  light  in 
being  of  a  shorter  wave-length.  Just  as  violet  light  is  of  a  shorter  wave 
length  than  red  light,  so  X-rays  are  of  a  much  shorter  wave  length  than 
violet  light.  X-rays  have  the  important  property  of  passing  through  matter 
opaque  to  ordinary  light,  and  as  we  have  seen  the  very  important  property 
of  being  able  to  cause  ionization. 

This  ionization  may  easily  be  shown  as  follows:  I  have  here  a  little 
electroscope  mounted  in  a  projecting  lantern.  On  charging  the  electroscope 
you  will  note  the  little  leaf  of  aluminum  foil  stand  out  at  right  angles  to  the 
supporting  wire.  At  the  other  end  of  the  table  is  an  X-ray  apparatus.  On 
causing  this  to  emit  X-rays  you  will  notice  that  the  electroscope  lo^es  its 
charge,  as  indicated  by  the  gradual  fall  of  the  strip  of  aluminum   leaf. 
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W,.  have  teen  that  electrons  are  -h.it  out  of  the  atom-  of  metals  heated 
to  a  high  temperature,  that  they  are  shot  out  of  zinc  or  the  alkali  metals 
under  the  action  of  certain  kinds  of  light,  also  that  they  fly  off  the  negative 
pole  or  cathode  of  a  highly  exhausted  glass  tube  under  the  action  of  high 
\  oltage. 
SPONTANEOUS    EMISSION    OF    ELECTRONS    BY    RADIO-ACTIVE 

SUBSTANCES. 

We  are  now  going  to  see  that  there  are  certain  substances  such  as  radium. 
called  radio-active  substances,  that  are  continually  shooting  out  electrons 
without  any  apparent  cause.  In  this  case  the  emission  of  electrons  is  ac- 
companied by  an  emission  of  X-rays,  just  as  the  bombardment  of  the  anti- 
cathode  of  an  X-ray  tube  excites  X-rays.  The  discovery  of  these  radio- 
active substances  was  brought  about  in  the  following  manner.  Shortly  after 
the  discovery  of  X-rays,  it  was  discovered  by  a  French  physicist  named  Henri 
Becquerel,  that  the  (dement  uranium  gave  out  radiations  similar  to  X-rays. 
It  was  later  found  that  a  mineral  substance  called  pitchblende  which  is  the 
ore    from    which    uranium    is    obtained,    gave    out    these    radiations    even    more 


strongly  than  did  uranium  itself.  This  made  people  suspect  that  pitchblende 
contained  a  substance  more  strongly  radio-active  than  uranium  and  Madame 
Curie,  after  a  yreat  deal  of  labor  succeeded  in  separating  a  substance  from 
pitchblende,  which  she  called  radium.  With  radium  it  was  possible  to  per 
I  mi  in  experiments  quite  similar  to  those  that  could  lie  performed  with  X-ray-, 
that  i-,  we  could  make  X-ray  pictures  with  radium,  and  air  could  lie  ionized 
with  it.  A  study  of  the  behaviour  of  radium  led  to  a  clearer  understanding 
of  the  nature  of  X-rays.  One  of  those  who  did  a  great  deal  to  give  us  an 
understanding  of  substances  like  radium,  was  Professor  Rutherford  of  McGill 
University,  now  of  Cambridge  University.     In    1899  he  announced  that   there 

were  two  different  kinds  of  rdiations  from  radium,  to  which  he  gave  the 
name  of  alpha  and  beta  rays  ami  later  discovered  a  third  type  which  he  called 
Gamma  Rays.  The  alpha,  beta  and  gamma  iay-.  which  are  given  oil'  together 
from  the  radium  may  lie  separated  from  one  another  by  mean-  of  a  strong 
magnet.  We  have  already  seen  in  the  case  of  the  cathode  stream  of  electrons, 
that    by  deviation   with  a   magnet   we  could   determine  from   the  direction   of 

the  deviation  that  the  particles  are  negatively  charged.  Similarly  the  pole 
of   a    magnet    will    deflect    the    beta    particles    in    one    direction,    and    the    alpha 

particles   will    lie   very   slightly   deviated    in   the  opposite   direction,  and    it    i- 
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thus  found  that  The  alpha  ray-  are  positively  charged  particles  and  the  I  eta 
rays  negatively  charged  particles.  The  gamma  rays  arc  however  not  deviated 
at  all.  Since  then  it  lias  been  found  that  the  alpha  particles  are  positively 
charged  atoms  of  a  gas  called  helium,  the  beta  rays  are  electrons,  and  the 
gamma  rays  are  X-rays  of  very  short  wave  length.  We  now  know  about  six 
radio-active  substances,  and  those  change  from  one  to  another  by  giving  off 
alpha  and  beta  particles.  In  the  process  X-rays  are  generated.  The  way  in 
which  the  alpha  particle  was  proved  to  be  a  positively  charged  nucleus  of  the 
helium  atom  is  very  interesting.  These  particles  are  so  minute  that  they  will 
pass  with  enormous  velocity  through  thin  sheets  of  glass.  Taking  advantage 
of  this  property  of  the  alpha  particle,  Professor  Rutherford  caught  a  num- 
ber of  them  in  a  thin  walled  glass  tube.  On  regaining  their  lost  electrons  they 
became  enormously  increased  in  size  and  could  no  longer  pass  out  of  the  tube. 
The  presence  of  helium  gas  was  afterwards  detected  in  the  tube  by  means  of 
a   spectroscope. 

By  studying  the  behaviour  of  alpha  particles  a  great  ileal  of  information 
has  been  obtained  in  regard  to  the  number  of  electrons  in  a  cubic  centimeter 
of  gas,  and  the  charge  carried  by  an  electron.  It  was  found  that  if  alpha 
particles  were  allowed  to  strike  against  a  zinc  sulphide  screen,  that  with  a 
low  power  microscope  one  could  see  a  bright  scintillation  every  time  an  alpha 


(Fig.  12) 


particle  -truck  the  screen.  This  piece  of  apparatus  is  the  so-called  sj,in. 
tharitcope  of  Sir  William  Crookes  (liy  li' ).  With  a  very  small  amount  of  rad- 
ium, so  few  particles  would  strike  the  screen  per  second  that  it  would  be  possible 
to  count  the  number  of  particles  emitted.  Now  as  we  have  already  seen  the 
alpha  particles  are  positively  Charged  atoms  of  helium  gas.  Knowing  how 
many  alpha  particles  are  emitted  in  a  given  time  from  a  minute  quantity  of 
radium  of  accurately  known  weight  and  knowing  the  volume  of  helium  gas 
that  could  be  collected  iii  a  much  longer  time  from  a  much  larger  amount 
of  radium  also  of  accurately  known  weight,  it  was  possible  to  determine  t  lie 
number  of  helium  atoms  in  a  cubic  centimeter  of  helium  gas.  Iii  a  somewhat 
similar  experiment,  both  tie  charge  mi  an  alpha  particle  ami  the  number 
of  alpha  particles  was  determined.  The  alpha  particles  ivere  caught  in  a 
vessel    connected    to   an    electrometer   by    means   of   a    wire,   and    every    time   one 

of  them  was  caught  the  electrometer  lie  gave  a  jump.  In  this  way  not  only 

could  the  number  of  alpha  particles  emitted  in  a  given  time  I ounted  as  in 

the   spinthariscope   experiment,   but    the   total   charge   given   up   by   them   was 
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determined   at   the  same  time.     Dividing  this  total  charge  by  the  number  of 
particles  gave  the  charge  on  each.     This  was  found  equal  to  twice  the  charge 

on  an  electron,  and  of  the  opposite  sign. 

PROOF   OF   EXISTENCE  OF   ELECTRONS. 

We  are  now  going  to  take  up  some  very  direct  methods  of  demonstrating 
the  existence  of  electrons.  The  property  of  ionizing  air  possessed  by  .X-rays 
has  led  to  innumerable  experiments  which  gave  us  information  in  regard  to 
the  size  of  the  electrons,  the  magnitude  of  the  electric  charge  carried,  etc.  Early 
experiments  in  England  consisted  of  ionizing  the  air  in  a  (dosed  chamber  by 
means  of  X  rays,  and  then  suddenly  expanding  the  air  so  as  to  produce  a 
cloud  of  vapor.  Now  in  the  production  of  a  cloud  of  vapor  there  is  required 
a  number  of  tiny  particles  for  the  drops  of  moisture  to  form  upon.  There 
are  known  as  condensation  nuclei;  In  order  to  remove  dust  particles  which 
might  serve  as  condensation  nuclei,  the  air  in  the  chamber  was  given  a  careful 
filtration    previous    to    ionization.      The    resulting    cloud    of    vapor,    therefore. 

3ted   of  tiny  droplets  of  water  formed  around  positive  and  negative  ious. 


(Fig.  13) 

We  can  find  the  size  of  the  droplets  from  the  time  they  require  to  fall, 
because  thej  are  so  small  that  their  time  of  falling  depends  on  the  resistance 
of  the  air,  and  the  time  of  falling  gives  us  a  measure  of  the  size  of  the  drops. 
By  calculation  from  the  known  expansion  used,  and  the  total  volume  of  the 
vessel,  we  may  find  the  total  mass  and  volume  of  the  water  condensed  in  the 
cloud.  Dividing  the  total  volume  by  the  volume  of  each  drop,  we  obtain  tie1 
number  of  drops  formed.  By  making  measurements  of  the  current  through 
the   (loud,    it    is   possible   to   determine  the   charge  carried    l>y   each    ion. 

DETERMINATION  OF  THE  CHARGE  ON  AN   ELECTRON. 
These   experiments    were   extended    and    modified    by    Professor    Millikan, 

who    finally    found    it    possible    to    work    with    single    droplets    of'    water,    whi(d) 

i-  preferable  to  working  with  a  mass  of  droplets  in  a  cloud  in  which  case  only 
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an  average  effect  roultl  be  obtained.  He  afterwards  substituted  oil  for  the 
water  so  as  to  eliminate  errors  due  to  evaporation.  The  apparatus  used  is 
shown  in  fig.  13  in  which  you  will  see  a  closed  iron  chamber  "l>"  surrounded 
by  an  oil  bath,  which  was  necessary  to  keep  the  apparatus  at  a  constant 
temperature.  An  atomizer  "A"  sent  a  spray  of  tiny  droplets  of  oil  into  the 
iron  chamber,  and  one  of  these  droplets  was  allowed  to  fall  through  a  tiny  hole 
"p"  after  which  a  cover  was  moved  over  the  hole  by  means  of  a  relay,  to 
prevent  any  more  drops  from  falling  through.  The  drop  was  illuminated  by 
means  of  an  arc  light  ''a'-  and  observed  by  means  of  a  telescope  having  a 
high  power  eyepiece.  The  two  metal  plates  "M"  and  "N"  separated  by 
hard  rubber  spacers  could  be  connected  to  the  10,000  volt  battery  •'!'»"  an  1 
an    electrical    field    could    thus    be   established    between    them. 

The  drop  was  allowed  to  fall  under  the  action  of  gravity  and  it  was 
noticed  that  the  speed  of  falling  would  increase  until  it  reached  a  value  where 
the  friction  of  the  air  prevented  any  further  increase.  It  would  then  continue 
falling  constantly  at  this  maximum  speed,  which,  however,  was  quite  slow. 
The  speed  could  be  measured  by  observing  with  a  stop  watch  (or  better  with 
a  chronograph),  the  time  required  for  the  droplet  to  fall  a  certain  distance 
which  could  be  measured  by  the  cross  hairs  in  the  eye  piece  of  the  observing 
teleM-ope.  The  switch  l,S''  was  used  to  connect  the  plates  with  the  battery 
"B"  ami  the  droplet  would  be  attracted  upwards  towards  the  plate  "M"  or 
downwards  towards  the  plate  "  X  ' ',  depending  on  which  of  these  two  plated 
was  positive  and  whether  the  droplet  "P"  had  a  positive  or  negative  charge. 
It  was  found  that  the  droplet  usually  had  an  electrical  charge,  produced  by 
friction  in  the  atomizer.  If  switching  on  the  battery  made  the  drop  fall 
faster  it  could  be  sent  upwards  by  reversing  the  battery  by  means  of  a  com- 
mutator "  < "  '. 

Now  the  size  of  the  drop  could  be  determined  from  the  density  of  the 
oil.  ami  the  velocity  with  which  it  would  fall  when  the  plates  "M"  and  "X" 
were  uncharged.  Then  from  the  velocity  with  which  it  moved  upwards  when 
the  plates  were  electrically  charged,  and  the  weight  of  the  droplet,  it  was 
possible  to  compute  the  magnitude  of  the  electrical  charge  on  the  droplet. 
Having  found  the  charge,  this  charge  was  increased  or  diminished  by  one 
or  more  negative  or  positive  ions.  This  was  done  by  means  of  the  X-ray 
tube,  "X"  which  was  used  to  produce  ionization  in  the  air  between  the  plates 
"M"  and  "X".  After  a  short  time  the  oil  droplet  would  capture  one  of 
the   ions  produced,   and    its    speed   would   change   immediately,   depending  on 

whether   it   had    picked    up   an   electr r  a    positive   ion   or   perhaps   more  than 

one.  On  again  determining  the  magnitude  of  the  charge  on  the  droplet  from 
the  change  in  speed,  we  could  tell  how  much  electricity  had  been  added  to  the 
drop  by  the  captured  ion,  which  would  give  the  amount  of  electricity  in  a 
Bingle  electron.  The  final  result  of  Professor  Millikan's  measurement-  i-  that 
the   charge  on   an   electron    is   given   by 

e     1.592  x   10 '19  coulombs 
or  there  are  fi.l's^'   million    million    million   electrons   in   a   coulomb  of  electrii 
The  most    wonderful    pari    of  the  story  of    Professor   Millikan's   measure 

Dients  is  the  fact  that  although  measurements  were  made  on  a  great  number  Of 
drops,   it   was  found  that  all   of  the  electrons  had  exactly  the  same  charge.    The 

experiments   took    place   during  a    period    of   several   years,   and   the   greatest 
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pains  were  taken  to  use  all  of  the  precautions,  and  eare,  and  skill,  thai 
modern  science  could  suggest.  Time  was  spent  eliminating  all  sorts  of  errors, 
and  it  was  thought  that  an  accuracy  of  two  parts  in  a  thousand  was  attained. 
To  realize  whal  this  means,  suppose  we  consider  a  parallel  case.  If  we  were 
to  order  a  carpenter  to  make  a  board  15  inches  square,  he  would  need  to  make 
the  board  accurate  to  wtihin  one  hundredth  of  an  inch,  in  order  to  make  the 
board  to  the  degree  of  accuracy  attained  in  the  measurements  of  these  tiny 
electric  charges. 

After   the   charge   on   a   single   electron    had    been    determined   with   such 
accuracy,  it   was  possible  to  use  this  knowledge  in  determining  a  great   man;. 

i  quantities.  For  instance,  we  could  determine  the  number  of  molecules 
in  a  given  volume  .of  gas,  ay  a  cubic  centimeter.  I  will  no!  go  into  tin'  details  of 
how  this  is  done,  but  will  simply  state  that  in  separating  water  into  hydrogen 
ami  oxygen  bj  means  of  electric  current,  we  can  measure  the  amount  of  hydro- 
gen evolved  by  a  certain  measured  quantity  of  electricity,  and  knowing  the 
electric  charge  carried  by  an  electron,  (which  is  equal  +o  the  charge  on  a 
hydrogen  atom  -  we  can  determine  the  number  of  molecules.  In  this  way  Li 
is  found  that  there  are  27  million  million  million  molecules  in  a  cubic  centi 
meter  of  air  or  any  other  gas  at  standard  temperature  and  pressure, 
measurement  of  the  amount  of  electricity  in  an  electron  ami  the  number  of 
molecules  in  a  cubic  centimeter  of  a  jjas  have  been  determined  by  many 
other  methods,  and  while  there  is  a  close  agreemenl  in  the  numbers  obtained 
by  different  methods,  there  is  no  doubt  that  these  measurements  of  Professor 
Millikan  are  by  far  the  most  precise  that  have  ever  Keen  made,  and  that  the 
numbers  lie  has  obtained  will  remain  our  standard  for  many  years  to  come. 

CONCEPTION   OF  THE  ATOM. 

In   the  experiments  which  we  have  so  far  considered,  it  has  been  shown 

that  electricity  is  associated  with  matter,  and  there  is  very  clear  evidence  that 
electricity  consists  of  particles,  about  which  we  have  been  able  to  find  out 
a  good  deal.  I  am  now  <o>in^  to  show  how  the  conception  of  atoms  as  shown 
in  Pig.  4  was  arrived  ;it.  Sir  .).  .1.  Thomson  from  studies  on  the  conduction 
of  electricity  through  gases,  hail  quite  a  different  idea.  Hi'  conceived  of 
the  atom  as  having  a  positive  nucleus  ns  large  as  the  atom  itself,  the  negative 
electrons     I  eing     embedded     in     this     positive    nucleus     like     plums     in     a     plum 

pudding,  sir  Ernest  Rutherford  however,  from  his  researches  in  radio- 
activity, thought  of  the  atom  as  a  body  with  a  very  small  nucleus  surrounded 
by  electrons.    This  view  received  very  material  support  from  some  photographs 

taken    by   < '.   T.    If.    Wilson    in    1911.      These  photographs    i  see   fig.    14)    show   the 

trails  of  alpha  particles  through  moisture  laden  air.  Under  suitable  conditions 
the  trail  of  the  ions  produced  by  the  passage  of  an  alpha  particle  through  the 

air  is  marked  by  a  fine  line  of  water  drops.  The  alpha  particle  shooting  at  an 
enormous  Bpeed,  dislodges  electrons  from  the  molecules  of  air.  and  the  ions 
thus    formed    serve    as    centers    for    the    format  ion    of    drops    of    water.       It    will 

be  seen  that  thee  particles  shoot  through  millions  of  molecules  of  air  without 
being  deviated  from  their  course-.  The  atoms  of  air  consisting  as  they  do 
of  a  relatively  massive  central  nucleus,  having  extremely  light  electrons  re- 
volving around  it.  will  offer  no  resistance  to  the  passage  of  an  alpha  particle 
unless  it  should  strike  the  nucleus;  occasionally  there  is  a  sudden  bend 
through  a  rather  large  angle  caused  by  sfiikine  ;,  nucleus.  The  photograph 
Bhows  : Ipha  particle  going  through  3  inches  of  air  before  striking  a  nucleus. 
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and  photographs  have  been  take,  of  an  alpha  particle  going  through  more 
than  4  baches  of  air  before  striking  a  nucleus.  These  photographs  by  showing 
how  the  nucleus  of  an  atom  could  bend  the  path  of  an  alpha  particle,  sup- 
ported the  result-  obtained  oj  Professor  Rutherford  on  the  scattering  of  alpha 

particles  by  thin  films  of  metals.  It  ha, I  been  noticed  that  after  a  beam  of 
alpha  particles  had  passed  through  a  thin  film  of  metal,  the  beam  was  broader 
than  it  was  when  it  entered.  This  was  due  to  the  nuclei  of  the  atoms  of 
metal  in  the  film  bending  the  paths  of  the  alpha  particles.  Some  of  the  alpha 
particles  were  deflected  through  very  large  angles  and  in  some  cases  even 
reflected    lack   towards  the   direction    from   which   they   came.      Two   of    Ruther- 


(Fig.  14) 


ford's  pupils,  Marsden  and  Geiger,  measured  the  angles  through  whirl,  alpha 

particles  were  thrown  back  from  films  of  different  metal-,  ami  Rutherford 
from  certain  theoretical  considerations  was  able  to  show  from  there  measure- 
ments that  the  Charge  on  the  nuclei  of  the  atoms  of  the  metals  experimented 
Upon,    WW   approximately   equal   to   one   half   the   atomic-    weight    of   the   element. 

This  led  the  way  to  experiments  by  Moseley  on  X-ray  spectra,  whirl,  Bhowed 

the  relation  between  the  atomic  weight  and  the  charge  on  the  nude,,-,  or  what 
is  the  -ame  thing  the  number  of  electrons  surrounding  the  nucleus. 
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MomIiv's  remarkable  work  on  X-ray  spectra  stands  as  a  monument  to 
this  brilliant  young  Englishman,  who  sad  to  relate  was  shot  to  <leath  in  the 
trenches  in  the  summer  of  1915  at  the  aye  of  twenty-seven.  Moseley  found 
a  very  ^iiiiple  relation  between  the  atoms  of  different  elements,  ami  the  arrange- 
ment of  the  electrons  in  them.  His  discoveries  were  based  on  measurements 
of  the  wave-lengths  of  X-ray  emitted  by  different  substances.  As  we  have 
geen  already,  X-rays  are  really  a  kind  of  light;  that  is  to  say,  they  are  vibra- 
tions in  the  ether,  just  as  light  waves  and  electric  waves  are.  Electric  waves 
differ  from  light  waves  only  in  having  a  much  longer  wave-length,  and  similar- 
ly X-rays  have  a  much  shorter  wave-length.  If  we  allow  white  light  to  fall 
on  a  diffraction  grating  which  is  a  piece  of  polished  metal  on  which  are 
scratched   very   fine   parallel   lines,  the  reflected   litfht  will  lie  spread  out  into 
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i  band  of  colours.  This  is  due  to  the  spaces  between  the  lines  being  com- 
paral  le  with  the  wave  length  of  the  light,  which  causes  the  light  rays  to  !>e 
I  cut  or  deviate. I.  ,\s  the  deviation  is  greater  for  the  longer  wave-lengths, 
the  white  light  is  broken  up,  and  we  have  a  band  of  colours,  the  longer  red 
waves  being  deviated  the  most,  and  the  shorter  violet  waves  the  least.  The 
distance  from  line  to  line  in  these  gratings  is  commonly  1/14000  of  an  inch 
or  less  ami  this  ^  found  satisfactory  for  light  waves.  As  X-rays,  however, 
have  a  wave-length  about   1    10,000  as  great  as  the  wave-length  of  light  waves, 

it    is    not    found    possible    to    rule   a    grating   of   BUfficient    fineness   for   use   with 

them.  It  has  been  found,  however,  in  recent  years  that  since  the  molecules 
iii  a  crystal  are  arranged  in  rows,  and  have  a  regular  spacing,  a  crystal 
provides  a  natural  grating  having  sufficiently  narrow  grating  space  for  satis- 
factory  use  with  X-rays. 
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Turning  now  to  the  X-ray  tube  shown  in  Fig.  11  you  will  remember  that 
the  X-rays  wore  generated  through  the  bombardment  of  the  anti-cathode  with 
electrons.  It  is  found  that  in  using  different  metals  for  the  anti-cathode, 
that  different  sorts  of  X-rays  are  emitted  depending  on  the  metal  of  which 
the  anti-cathode  is  composed.  Rtoseley  took  X-ray  photographs  by  means 
of  a  crystal  grating,  and  found  a  very  simple  relation  between  the  wave- 
lengths of  the  X-rays  emitted  and  the  atomic  weight  of  the  element.  I  have 
lu-ie  a  photograph  showing  spectra  as  they  arc  called,  of  X-rays  of  several  dif- 
ferent metals  (fig.  15).  They  are  arranged  in  the  order  of  their  atomic  weight-, 
and  you  will  notice  a  corresponding  difference  in  the  wave-lengths,  which  as 
previously  stated,  are  proportional  to  their  deviations.  From  certain  theore- 
tical consideration-  it  was  possible  to  show  that  the  differences  in  wave-lengths 
were  produced  according  to  the  number  of  electrons  surrounding  the  nucleus 
of  the  atom.  It  was  found  that  the  hydrogen  atom  contained  only  one  outer 
electron,    that    the    atom    of    helium    had    two,    the    atom    of    lithium    three,    and 
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?n  on  ap  to  uranium,  whose  atomic  weight  is  the  highest  of  all  the  known 
elements,  and  which  has  92  negative  electrons  in  it-  atom  grouped  around 
a  nucleus  having  a  positive  charge  !'-'  times  as  great  as  the  charge  on  .-i  -ingle 
electron. 


It   will   I  e  seen   from   the   foregoing   that   it   is  only   possible  to   have  92 
element-  from   hydrogen  to  uranium.     Of  these  all  but   •>  are  already  known. 

If  we  ;n  range  the  (dement-  in  a  table  according  to  their  atomic  weight-.  a- 
was  done  many  years  ago  by  the  Russian  chemist,  MeudeleetV  we  -hall  have 
a  table  which  will  agree  with  n  table  of  element-  arranged  according  to  their 
electronic  numbers.  The  six  highest  in  the  list  are  the  radio-active  element-. 
I  Pig.   16.) 


98  Proceedings  Canadian    Electrical  Ass 


RECENT   RESEARCHES. 


Recent  researches  of  Rutherford  go  to  show  thai  the  nucleus  of  the 
nitrogen  atom  contains  hydrogen  atoms.  He  finds  that  by  bombarding  nitro- 
gen gas  with  alpha  particles  from  a  disintegration  product  of  radium  known  as 
radium  C,  that  hydrogen  atoms  arc  knocked  out  of  the  nitrogen  atoms,  sir 
.1.  .1.  Thomson  by  means  of  his  positive  ray  analysis  has  been  able  to  measure 

atomic  tveighl  ■!  single  atoms.  He  found  that  the  atomic  weights  of 
the  elements  were  whoh  numbers,  but  that  atom-  of  the  same 
substance  had  in  some  cases  several  different  atomic  weights.  Tims  the 
gas  neon  whose  atomic  weigh*  determined  by  chemists  from  measurements  on 
a  quantity  of  the  gas  was  given  as  20.2,  was  found  by  Thomson's  measure- 
ments on  single  atoms  to  consist  of  two  kinds  of  atoms  of  atomic  weight  20 
anil  22  respectively.  Soddy  had  previously  given  the  name  of  isotopes  to 
substances  having  the  same  chemical  properties,  but  different  atomic  weights. 
Aston  repeating  Thomson's  measurements  in  a  very  careful  manner  was  able 
to  verify  Thomson's  results.  Experimenting  on  a  greal  many  different  sub- 
stances he  found  their  atomic  weights  to  be  all  whole  numbers  except  in  the 
case  of  hydrogen  whose  atomic  weighl  he  found  to  be  1.008  just  as  chemical 
methods  had  shown  it  to  lie.  Some  substances  he  found  had  a  number  of 
isotopes,  for  instance  krypton  whose  atomic  weight  given  as  82.92  is  found 
to  consist  of  isotopes  having  atomic  weights  78,  s<»,  82,  v"..  84,  and  86.  It 
i-  thought  that  since  the  masses  of  the  atoms  arc  whole  numbers  that  the 
nuclei  of  the  various  atoms  except  hydrogen  are  made  up  of  helium  atoms. 
Thus  tiie  nucleus  of  oxygen  of  atomic  weight  16  is  made  up  of  four  helium 
atoms,  carbon  atomic  weight  12  is  made  up  of  three  helium  atoms,  and  ni- 
trogen  of  atomic  weighl  1)  is  made  up  of  three  helium  atoms  and  two  hydro- 
gen atom-.  Whether  this  be  true  or  not  we  know  at  least  that  the  elements 
of  highest  atomic  weight  such  as  uranium,  ionium,  radium,  niton,  etc.,  all 
emit    helium    atoms    from    their   nuclei.      The    nucleus   of   the    helium    atom    itself 

is  thought  to  he  composed  of  four  hydrogen  nuclei  ami  two  electrons,  the 
resultant   positive  charge  being  counterbalanced  by  two  other  electrons  which 

as  we  have  already  seen  surround  the  nucleus.  The  discrepancy  between  the 
ma--  of  four  hydrogen  nuclei  i4  times  1.008),  and  the  ma--  of  the  helium 
nucleus  i  l  i.  is  acounted  for  by  the  four  hydrogen  nuclei  being  closely  packed 
with  the  two  electrons  in  the  helium  nucleus.  Theory  indicates  that  this  close 
packing    would    lead    to    such    a    reduction    in    mass. 

In  concluding  I  would  like  to  call  attention  to  the  extremely  important 
results  that  have  followed  from  work  of  a  purely  scientific  nature,  pursued 
with  no  material  end  in  view.     Investigations  of  the  electric  discharge  through 

^a-es    carried    on    with    the    sole    object    of    widening    our    field    of    knowledge    led 

to  the  unexpected  discovery  of  X  rays,  from  which  followed  the  even  more 
startling  discovery  of  radium.  Both  of  these  discoveries  have  been  id'  in- 
calculable  benefit    to    mankind.      In    studying   the   electron,   scientific    workers 

have    made     not     Only     a     wonderful     exten-iou     to     our    knowledge    of     the    atom- 

■  f  substances,  but  have  also  made  possible  the  invention  of  the  electron  tube, 
which  is  of  such  great  practical  importance  that  it  has  virtually  created  an 
entirely    new    branch   of   engineering. 
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The  President: — Gentlemen,  we  with  Mr.  Cartmel,  must  regret  that  we' 

are  not  al  le  ti>  hear  all  that  he  had  to  tell  us,  but  it  i-  of  course  only  fair 
to  point  out  that  we  have  allotted  to  him  the  hour  indicated  in  the  paper, 
which  includes  discussion,  so  that  the  actual  allotment  has  been  somewhat  ii< 
excess  of  that  indicated  in  the  programme.  The  only  trouble  is,  the  speaker 
hail  really  too  many  things  of  interest  which  he  hail  to  -how  u-.  So  far  as 
the  present  speaker  i-  concerned,  lie  feels  that  you  are  all  in  agreement  with 
him.  that  what  we  have  listened  to  ha-  been  of  entrancing  interest. 


Table    of   relative    magnitudes    illustrating    statements    made    in    the 
preceding    paper 


Wave  length  of  sodium  light  (D,) 


'"  shortest  visible  violet  light 
ultra  violet  light, 
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Diameter  of  helium  atom  (or  molecule) 

'*  hydrogen  molecule. 

'*  oxygen  molecule. 

"        "  electron. 

Mass  of  Hydrogen  Atom. 

Mass  of  an  Election. 

Number  of  electron-  in  one  coulomb. 

Number  of  molecules  in  1  c.c.  of  a  gas  al 
normal  temperature  and  pressure. 
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Next  paper  is  on  "Modern  street   Lighting,"  with  lantern  slides,  by  Mr. 
A.   B.  Cooper,  Canadian  General    Eleetrie  Co.,  Toronto. 

MODERN  STREET  LIGHTING. 

I'.v  A.  P>.  Cooper. 


The  subject  assigned  for  this  paper,  "Modern  street  Lighting",  is 
sufficiently  broa<l  to  cover  all  tonus  of  illuminants  for  street  lighting  pur- 
poses.    There  are  in  service  in  Canada  today  literally  hundreds  of  inherently 
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(Fig.  17) 


different    arrangements   of   streel    lighting   units.      Very   few    of   these   installa- 
tion   approach    the    maximum    efficiency    obtainable    for    the    particular   con 
ditions    involved.      The    variation    in    efficiency    and    operating    characteristics 
among  -one  of  the  systems   now   in   Eervice   is  of  sufficient   interest.  1   think, 

to   warrant    brief  comment,  and    I    have    prept I   a   slide  showing  some   com 

.-<  i  itive  values  both  for  arc  and  incandescent  units.     (Figs.   17  and   18.) 

These  comparative   figures  are  of   individual    lamp  values  which   we  may 

assume  are  fairly   representative  of  the  best   values  obtainable  during  the  de 

velopuienl  of  the  art   in  the  periods  covered,  extending  rough!}  from   1886  for 
the  are  lamps  anil   from    1900  for  the  incandescent. 
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The  comparative  values  are  still  further  distorted  by  the  methods  em- 
ployed in  mounting  ami  housing  the  light  source.  In  the  early  days  of  the 
open  are  there  was  no  attempt  at  diffusion — the  lights  weer  spaced   far  apart, 

usually  at  street  intersections,  and  presented  spots  of  local  brilliancy  and  in- 
tervening spaces  of  semi-darkness.  This  illumination  was  wholly  silhouette, 
and  anyone  driving  at  night  time  from  the  centre  of  town  toward  the  out- 
skirts  or  into  the  country  drove,  after  passing  the  last  arc  lamp,  into  a  wall 
of  inky  blackness.  The  ratio  between  the  maximum  and  minimum  intensities 
on  the  street  surface  was  several  hundred  to  one. 

In  all  later  types  some  attempt  has  1  een  made  to  introduce  diffusion, 
and  at  the  same  time  the  designers  have  endeavored  to  so  arrange  the  unit  as 
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to  develop  the  maximum  candlepower  value  at  an  angle  more  nearly  ap- 
proaching the  horizontal.  This  has  an  important  effect  on  the  average  intens- 
ity of  the  illumination,  as  tends  to  spread  out  the  light  between  centre-.  This 
feature  is  ol.vious  from  a  consideration  of  photometric  curves  of  the  repres- 
entative unit-  shown,  but  the  general  change  in  illumination  will  he  better 
appreciated  by  comparing  two  night  view  photographs  i  Pigs.  l!»  ami  20)  taken 
same  street   with  the  same  time  exposure  in  each  case. 

These  happen  to  he  luminous  an-  installations,  but  the  White  Way  photo 
graph    is   typical   of  either  an   uptodate   luminous   arc   or   series   iucantlescenl 

installation  in  mi  tar  a-  -tree)  surface  illumination  is  concerned.  To  gel  any 
where    near   the   -a foot    candle    value   on    the   street    Mirl'ace    with    incainl 

lamps  it  would  l>e  necessary  to  utilize  reflectors  anil  refractors,  with  the  resull 

that    the    upper    fronts    of    the    buildings    would    he    in    comparative    darkne--. 
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With  the  development  of  the  incandescent  lamp  there  has  been  a  quite 
general  use  of  cluster  arrangements,  particularly  with  multiple  installations. 
The  combination  of  multiple  lamps  and  (duster  groups  results  in  a  forty  to 
fifty  percent  reduction  in  efficiency  on  the  basis  of  watts  to  foot  candles. 
Within  the  last  two  years  there  has  been  a  general  tendency  to  take  out  the 
cluster  installations  and  install  instead  single  unit  pole  top  fixtures.  With 
this  change,  the  average  intensity  on  the  street  surface  can  be  approximately 
doubled  using  the  same  amount  of  electrical  energy.     These  comparative  values 
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are  indicated  by  Figs.  4  and  5   showing  the  cluster  feature  and   the  multiple 
versus  series  comparisons  separately. 

Multiple  single  light  installations  are  still  receiving  favorable  consider- 
ation in  some  localities  where  special  conditions  obtain.  In  such  places  it  is 
usually  found  that  some  existing  arrangement  in  connection  with  the  lighting, 
or  house  distribution,  makes  it  cheaper  from  the  standpoint  of  first  cost  to 
install  multiple  units.  In  such  comparisons,  however,  the  copper  for  the 
multiple  system   is  figured  on   a   basis  to  give  from  five  to  ten  percent   drop 
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Transformer  Service  Depends  on  Insulation  and  Mechanical 
Stability 


support  of  the  high  ten- 
sion lead  guide  bushings* 
The  Transformer  itself 
was,  however,  undama. 
ged,  and  successfully 
withstood  an  insulation 
test  of  240,000  volts. 

We  leel  a  certain 
amount  of  pardonable 
pride  in  this  demons- 
tration of  mechanical 
stability  by  Canadian 
made  apparatus. 


CORE  TYPE  TRANSFORMER 
WITHSTOOD  240,000  VOLTS 
INSULATION  TEST  AFTER 
RAILWAY  ACCIDENT. 

A  4,000  K.  V.  A.  110,000 
volt  Transformer  in  transit  to 
the  Hydro  Electric  Power  Com- 
mission at  Port  Arthur  was 
thrown  on  its  side,  as  shown  in 
the  photograph.  Upon  exami- 
nation, it  was  found  that  the 
cover  was  cracked,  the  cooling 
coils  dented,  and  a  small  fibre 
bolt  had  broken  in  the  wooden 
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iru  t.     This  will   result   in  :i   decrease  of   from   fifteen  to 
thirty  percenl   in  the  illumination   from  the  end  lamps.     If  the  voltage  is  in- 
i   this,  then  the  lights  at  the  centre  will  burn  at  over 
voltage   with   :m   evi       _  luetion    in    lamp   life.      Furthermore, 

i.n]tij>l«'  li^ht-  :ir.-  feil   from  n  •■ ; r.u it  controlled   by   induction   regulators 

onie  similar  means,  there  will  i„-  a  daily  variation  of  even  greater  calibre 

ting   all    lamp-   on    the  circuit.      In    nine   cares   oul    of   ten    the   variable 

•.•nit-  reach  their  maximum  after  11.00  to  Il'.'hi  p.m.,  when  the  extra 

led. 
a  to  i-  lighted  entirely  by  the  multiple  system.     Experience  with  this 
lation    has   justified    the   expenditure   of   many    thousands    of    dollai 
de  special  bucking  transformers  which  are  cut  in  <>n  all  the  street  lighting 
rs  at  midnight,  t«>  compi  part  for  the  system  increase  in  voltage 

during  the  early  morning  hours.     Pig.  23  shows  the  approximate  reduction  in 
eandlepower  resulting  from  reduced  voltage 

It   iniuht   be   interesting  to  mention   that   Toronto   is  al-<>  gradually   sub- 
stituting single  light   standards   for  the   five-light  clusters   in   the  down  town 
n,  at  the  same  time  raising  the  height  <>t'  the  liyht  centre     On  some  of 
more   important   uptown   streets   they   have   raised   the   single   unit    lamps 
<i  feet  and  have  put  in  higher  eandlepower  lamps  with  top  reflectors. 

This   experience,    which    is   typical    of    many    in    the   Btates,     should     be 
sufficient    warning  against    the   false   economy   of    installing   a    small    eandle- 
unit.   using    low    mounting    heights    to    increase    the    intensity    on    the 
street  surface.     Tin-  brings  the  light  source  down  into  the  line  of  vision  and 
contracts  the  pupil  of  the  eye  bo  thai   the  advantage  of  the  increased   intens- 
ity   is    lost.       With    higher    mounting    it    is    possible    to    largely    offset    the    in- 
creased    cost    of   the    larger   illuminant    by    increasing    the    distance    let  ween 
mountings.      It    i-    not    possil  le   to    make   any    standard    recommendation    for 
height   of  mounting   because  of  the  variable  quantities  which   must   be  con- 
sidered   in   each    installation.    Each    individual   case   should   be   worked   out    in 
relation  to  the  width  of  street,  eandlepower,  spacing  between  lamp-,  tree  in- 
•  n.f.  type  of  refractor  used,  ete.     About  fifteen  or  sixteen  feet  may  be 
lered  an  average  value  to-day  compared  with  ten   to  twelve  feet   a    few 

8 e  important  installations  have  recently  been  made  in  the  state-, 

using   high  candle   power  units   mounted   twenty-five   feet   or  more  above  the 
street  surface. 

\-  affecting  the  question   of  -paring  and   height  of  mounting,   it   is   im- 

■  .nt  to  study  the  ratio  of  maximum  to  minimum   illumination.     All  these 

factors  are  related  to  each  other.   Iii  ornamental  installations  relying  on  some 

form  of  opal  or  moonstone  globes   n>r  diffusion,  it   i-  customary  to  figure    a 

-paring    approximately    seven    times    the    mounting    height,    which    arrangement 

street  or  ordinary  width  will  give  a  ratio  of  ten  to  one  between  maximum 
and   minimum   illumination. 

With  the  more  modern  prismatic  refractors,  the  -paring  i-  usually  increased  to 
approximately  eight  times  the  mounting  height  and  with  a  properly  selected 
?iie  uniformity  ratio  i-  improved  to  approximately  five  to  one.  This 
advantage  with  refraetOT  unit-  has  been  obtained  by  developing  the  angle 
of  the   rafraetor  cutting  to   .  naxjmum   distribution  at   an   n  n ^ l<-  ap 

proximately  ten  degrees  below   the  horizontal.     This  feature   i-  dearly  shown 
e   photometric   curves   of   fixtures   with   and    without 
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A    '. •  \     fixture    foi     either   ornamental   or   pendanl    use   is 

oed  I'.v  combining  an  internal  dome  refractor  and  an  enclosing  globe  of 
or  opal-flaebed  ri pj >l«*. t  glass.     The  refractor  units  are  made  up  oi 

with   the   rough   prismatic  surfaces  on   the  inside,   leaving  t In* 

■  and   outside   of   the   assembled    unit    perfectly    smooth,   to    prevenl    the 
accumulation  of  dust  and  dirt. 

25    shows,    grouped    together,    ;i    number    of    representative    fixtures 

suitable  for  \:iri<.u-  cones.     Many  cities  and  towns  make  the  mistake  of  in- 

Dg  all  the  available  money  and  directing  all  the  municipal  energy  toward 

_h   intensity   illumination  of  the  main   street   or  Etreets,   leaving   the  Bide 

ts   in   comparative  darkness.      I    know  of  one  city   which   lias     a     highly 

ent   high  candlepower  Bystem  on   it-  business  Btreets,  while  a  block  away 

it  1  urn-  :;l'  C.P.  carbon  lamps  day  and  night.     The  lamps  are  topped  by  bent 

ami    rusted    rei  serving   in    many   cases   as   self   incubating  homes 

f«>r  the  appreciative  sparrow. 

Lighting    i mj •  •  -  as    peculiarly   akin    to   good    mails    in    relation   to 

pride.      Until    recently   counties   have   been    content    to    Bpend    all    their 

money   <>n   one  or   two   main   thoroughfares   designated   as   "county    roadB," 

•  ons  to  their  o«  n  salvation. 

We  have  few   cities   in   Canada  that   require  an   illumination   intensity  in 

the  business  section  more  than  fifteen  or  possibly  twenty  times  full  moonlight. 

•    intensities  the  luminous  arc   lamp   is  still   unquestionably   the   best 

illuminant  on  account  <>t'  it-  higher  efficiency  and  the  sparkling  whiteness  of  its 

light.     It  i-  a  mechanical  lamp,  however,  and   requires  intelligent  supervision. 

The  cost  of  proper  supervision  is  largely  independent  of  the  number  of  lamps 

installed,   so  that    the  economy   of  the   lamp  operation    is   offset    in   -mall    in- 

stallal 

It   is  my  opinion  that  for  installations  of  lees  than   100  ornamental  units 
the  higher  candlepower  series  incandescent   units  Bbould  be  recommended.     In 

of  50,1 to  100,000  population,  an  intensity  of  approximately  ten  times 

full  moonlight,  (.25  toot  candles)  should  be  sufficient  for  the  business  section, 
ilf  tin-  value  should  lie  satisfactory  for  cities  from  10,000  to  50,000. 
I n   the   larp-r  cities  the   residential   streets  an. I    parkway   districts  should 
have  avers  tie-  about  one-fifth  of  the  business  section.    The  uniform- 

ity   factor    ;  ratio    of    maximum    to    minimum  |    may,    however,    lie    much    larger. 

lueing  greater  dependence  on   the  silhouette  effect   for  revealing  power. 

Tor    tin-    Class    of    lighting    250    to    600    C.    P.    lamps    with    refractors    are    u-ualiy 

n  con. Mien. led.     Centre  suspension   is   widely  and   properly  used   for  this  class 

on    account    of   tree    interference.      Short    Ornamental    Standards    with    all    globes 

have  been  very  commonly  used  for  parkway  lighting  in  the  past.  The 
application  would  appear  to  be  entirely  wrong,  however,  a-  about  half  the 
light  goes  up  among  the  trees,  serving  no  useful  purpose  and  on  the  contrary 

tending   to    keep   the    birds    awake.    In    many    of   these    installation-   a    very   -mall 

candlepower   lamp   i-   used   in   the   ball    globe,   giving   scarcely   enough    ilium- 
globe  up.     I  feci  that  parkway  lighting  should  lie  arranged 

■  e  intensity  with  elevations  and  diffusion  sufficient   to  prevent   glare,  bo 
thai   motorists  can   drive  safely   without   their  headlights   burning. 

This  thoaght   introduces  tic  question  of  interurban  highway  lighting.     In 
i-t    tiw   yean   man]  in   the  state-  have  tried     to     obtain   some 

imic  and    satisfactory   mean-   of   illuminating  the   motor     highways.     A 

large    iiuinler    ■       I  '       I'.    lam]-    with    Laid    lefractor-    have    I  ecu    used    with 
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fair  satisfaction,  but  their  high  first  cost  has  prevented  their  general 
adoption.  Within  the  last  year  a  special  highway  unit  has  been  developed, 
utilizing  nested  parabolic  reflectors  designed  to  direct  all  the  light  along  the 
highway.  These  units  are  designed  for  high  mounting  (30  to  35  ft.)  on 
telephone  or  telegraph  poles  at  one  side  of  the  road.  -Figs.  26  and  27  show 
an  installation  utilizing  250  C.P.,  4  ampere  lamps  with  600  foot  spacing. 

The  general  characteristics  of  this  parabolic  reflector  group  require  a 
small  compact  arrangement  of  the  lamp  filament  which  can  only  be  obtained 
with  series  lamps.  With  the  small  candlepower  lamp  required  and  with  the 
long  spacing  between  units,  it  is  possible  to  light  several  miles  of  highway 
from  a  single  constant  current  transformer.  Outdoor  constant  current  trans- 
formers are  now  quite  commonly  in  use,  mounted  on  the  poles  and  controlled 
by  automatic  time  switches.  These  transformers  operate  on  the  moving  coil 
principle,  the  same  as  the  standard  station  type  constant  current  transformers. 
The  outdoor  transformers  are,  however,  oil  cooled  units  and  are  supplied  with 
special  non-freezing  oil.  Automatic  electrically  self  winding  switches  can  be 
obtained,  but  it  is  customary  to  use  an  eight  day  hand  wound  time  switch. 
The  weekly  winding  insures  frequent  inspection  and  permits  of  a  regular  ad- 
justment of  the  time  dials  to  compensate  for  the  change  in  time  of  sun  setting. 

The  outdoor  transformers  are  designed  with  a  fairly  high  reactance,  so 
that  the  lamps  may  safely  be  thrown  on  regardless  of  the  position  of  the 
movable  coils.  This  type  of  transformer  is  particularly  suitable  for  small 
town  and  village  installations.  There  are  already  a  large  number  in  service 
in  Canada. 

On  series  A.  C.  ornamental  systems  it  is  now  common  practice  to  install 
some  form  of  supplementary  transformer  or  auto  transformer  at  each  lamp, 
to  increase  the  current  from  6.6  amperes  to  15  or  20  amperes.  This  permits 
the  use  of  a  more  hardy  lamp  with  a  more  concentrated  filament. 

The  arrangement  that  presents  the  most  advantages  is  to  install  a  separate 
coil  transformer  in  the  base  of  the  pole  or  buried  in  the  ground  beneath  the 
pole.  The  windings  of  these  series  transfo»mers  are  completely  embedded  in 
non-hygroscopic  compound,  and  if  desired,  they  may  be  rendered  still  more 
impervious  to  the  effects  of  moisture  by  embedding  the  transformer  and  cable 
approaches  in  tar  before  filling  in  the  trench.  Installations  of  this  sort  have 
been  in  service  for  several  years  without  any  sign  of  trouble.  The  use  of 
series  transformers  eliminates  the  high  voltage  of  the  series  circuit  from  the 
lamp,  with  considerable  reduction  in  cost  of  highly  insulated  cable  in  the 
lamp  standard. 

Series  transformers  of  larger  size  but  the  same  general  characteristics  are 
available  for  use  in  supplying  small  groups  of  lights  where  the  high  voltage 
of  the  series  circuit  is  objectionable,  as  in  the  case  of  bridges.  They  are 
also  used  to  advantage  to  supply  small  candlepower  lamps  on  side  streets 
feeding  off  of  the  main  circuit  supplying  the  high  candlepower  lamps  in  the 
White  Way  section. 

For  the  higher  candlepower  pendant  units,  a  6.6/20  ampere  auto  trans- 
former is  usually  recommended  for  mounting  inside  the  casing  of  the  lamp 
itself.  It  serves  the  same  general  purpose  as  .the  series  transformer,  except 
that  it  does  not  insulate  the  lamp  from  the  high  voltage  circuit.  Both  series 
and  auto  transformers  extend  lamp  life  by  impeding  the  instantaneous  voltage 
surges  in  the  series  circuit.  Auto  transformers  can  be  obtained  complete  with 
sockets  and  supports  for  mounting  in  the  casings  of  semi-obsolete  A.C.  series 


(Fig.  29) 
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enclosed  arc  lamps.     A  large  number  of  carbon  arcs  have  already  been  cha 

■  >ii    this   I  a-i-.     The   tabulated    data    on    page    11!'    show    the    economies 

in  efficiency  and  operating  cost  which  may  I ffected  by  changing  from  Beries 

enclosed  ares  to  series  incandescent   units. 

During  the  la-t  two  or  three  years,  some  of  the  cities  in  the  United 
States  have  installed  down  town  White  Way  Systems,  utilizing  two  <>r  three 
maximum  candlepower  units  on  one  Btandard.  San  Francisco  has  just  com- 
pleted  an  installation  using  3-  8.6  ampere  I'.  < '.  magnetite  luminous  arc  lamps 

standard,  with  very  high  mounting.  The  photograph  of  Market  Streel 
shows  the  general  arrangement  of  the  light  groups  and  the  general  lighting 
effect  lii:.  28).  The  !>.<'.  luminous  arc  still  continues  to  be  the  outstanding 
i  1  In  in  i  nil  n  t  for  White  Way  an. I  general  hi>,rh  intensity  lighting!  Both  Los 
Angeles  ami  Salt  Lake  City  have  only  recently  completed  similar  installations, 
using  two  luminous  arcs  per  Btandard. 

I  have  been  interested  in  reading  in  the  advance  report  of  the  Illumination 
Committee  of  the  A.I.E.E.  that  the  -ale  of  luminous  are  lamps  increased  fifty 
percent  in   1919  over  1918. 

The  nearest  approach  that  series  incandescent  lighting  has  made  to  this  type 
of  intensive  lighting  is  at  Saratoga  Springs,  where  two  loot*  < !.  I*.  lamps  are 
in-tailed  per  standard  in  the  main  -treets  (Pig.  29)  ami  one  similar  lamp  per 
Standard  in  the  residential  ami  parkway  sections.  This  installation  is  further- 
more uhlQue  in  that  the  diffusing  glassware  bouses  two  entirely  -eparate 
lamps.  The  main  1000  C.P.  lamp  burns  tip  up,  supported  by  a  socket  at  the 
bottom  of  the  fixture.  Directly  above  this  is  suspended  a  L'oO  CJP.  lamp 
burning  tip  down  Pig.  30).  In  the  lamp  easing  there  is  a  small  relay  which 
ran  be  operated  from  the  substation  by  manipulation  of  the  series  circuit  so 
as  to  switch  from  the  1000  CI',  to  the  ISO  C.P.  or  vice  versa.  The  change 
over  is  made  of  course  at  or  about  midnight,  and  in  fact  during  certain 
periods  of  the  year  when  the  resort  activities  are  at  a  minimum,  the  1000 
<  .P.  units  are  not  used  at  all.  The  1000  <'.!'.  unit  has  no  refractor,  so  that 
the  building  fronts  are  well  illuminated.  When  the  smaller  lamp  is  cut  in. 
advantage  is  taken  of  a  top  mounted  refractor  (not  shown  in  the  illustration) 
to  direct   practically  all  the  light  on  to  the  street   surface. 

In  conclusion  I  want  to  direct  your  attention  if  possible  toward  the 
Bafet)  asped  of  good  street  lighting.  I  have  been  astounded  to  read  in  the 
A.I.K.K.  report  previously  referred  to  that  during  the  period  of  the  American 
participation  in  the  war  there  were  56,000  American  so|(|j,.rs  killed  in  Europe, 
Whereas  during  the  same  period  |  19  months)  236,000  men,  women  and  children 
were  accidentally  killed  in  the  United  States.  The  figure  covers  reported 
deaths    from   all    accidental    causes,   and    it   is   of   course    impossible   to   determine 

what  proportion  of  fatal  accidents  might  have  been  prevented  by  better 
lighting.  Certainly,  however,  it   is  not  too  high  to  assume  two  percent  as  a 

fair    figure,    which    means    that    nearly    5,000    lives    might    have    been    saved    by 

adequate  street  and  industrial  lighting. 

Prom    the    standpoint    Of    the    man    in    the    Btreet    and    the   man    in    the    motor. 

of  tin'  central  station  manager  and  the  Chief  of  police,  ami  particularly  from 
the  standpoint   of   the   merchant,   there   can    be   no  argument    against    better 

•  lighting.     There  i-   beginning  to  be,   in  Canada,  a    reawakening  of  in 

•  in    thi-   subject,   and    I    feel    that    broadly    in    the   interests   of    tl nmtry 

in  general  and  specifically  in  the  interests  of  the  electrical  Im-mess,  the 
members  of  tin-  Canadian  Electrical  Association  should  foster  ami  assist  this 
general  tendency  toward  improvement  in  Btreet  illumination. 


(Fig.  30) 
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The  President: — We  are  all  deeply  indebted  to  Mr.  Cooper  for  this 
very  interesting  talk  which  he  has  just   given  us. 

We  will  now  proeeed  to  the  next,  which  is  a  paper  on  "Switching  Equip- 
ment," with  lantern  slides,  by  Mr.  L.  B.  Chubbuek,  of  the  Canadian  Westing- 
hause  Company,  Hamilton. 

(Mr.  Chubbuek  delivered  lecture  which  was  not  sent  in  time  for  printing 
in  these  proceedings.) 

The  President: — Gentlemen,  I  am  sure  we  are  very  much  indebted  for 
the  interesting  paper  we  have  just  heard. 

I  may  say  that  as  this  morning  the  circumstances  scarcely  permit  of  con- 
ventional and  ceremonious  treatment  of  these  papers,  this  afternoon  we  may 
in  one  inclusive  vote  of  thanks  indicate  our  appreciation  for  the  various  papers 
we  have  heard  this  morning. 

The  next  paper  will  be  on  "  The  Manufacture  and  Testing  of  High 
Ten-ion  Porcelain  Insulators,"  with  lantern  slides,  by  Mr.  A.  D.  Allen,  of  the 
A.  P.  Allen  Inspection  Co.,  Hamilton. 

Before  Mr.  Allen  comes  forward,  I  should  like  to  say  that  after  this  paper 
we  are  having  .moving  pictures.   They,  of  course,  are  intensely  interesting. 

The  luncheon  takes  place  at  one  o'clock,  and  1  may  say  takes  place  on  the 
Terrace.  After  luncheon,  it  is  proposed  to  have  a  photograph  of  the  group 
taken. 

THE  MANUFACTURE  AND  TESTING  OF  HIGH  TENSION 
PORCELAIN  INSULATORS 

(By  A.  D.  Allen.) 

It  was  brought  to  our  attention  that  most  of  those  engaged  in  the 
electrical  profession,  sales  or  engineering,  have  but  a  vague  idea  of  the 
processes  involved  in  the  manufacture  of  porcelain  insulators. 

Upon  the  suggestion  of  one  of  your  executives  we  prepared,  illustrated 
with  lantern  slides,  a  brief  paper  covering  the  manufacture,  inspection  and 
testing   of   porcelain    insulators. 

We  are  dealing  with  this  subject,  not  as  a  ceramic  engineer,  but  from 
our  knowledge  and  experience  gained  from  the  inspection  of  insulator/ 
during  the  last  ten  years,  at  the  various  insulator  plants  in  the  States  and 
Canada. 

These  lantern  slides,  which  we  are  using  to-day,  are  those  which  we 
secured  at  the  Canadian  Porcelain  Company's  plant  in  Hamilton,  and 
probably  represent  the  latest  developments  in  the  ceramic  art  of  making 
and   testing   insulators. 

The  materials  generally  used  in  the  manufacture  of  hard  porcelain  are 
Ball  Clay,  China  Clay,  Feldspar  and  Flint. 

It  is  the  function  of  Ball  Clay  to  make  the  mass  plastic  or  workable, 
the  China  Clay  strong  and  dense  when  burned,  the  Feldspar  of  a  definite 
fluxing  point  to  render  the  mass  perfectly  homogeneous,  and  Flint  to  pre- 
vent too  great  shrinkage.  All  materials  must  burn  white  and  dense  so 
that  the  final  product  may  possess  the  requisite  mechanical  and  electrical 
strength. 


High  'orcelain   Insulators,  b\    A.   D.    \ 
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nature  as  pure  silica,  which  is  washed  free  of  imparities 
and  pulverized  t>>  prepare  for  the  potl  Feldspar  occurs  as  a  rock 

fully  -< >rt til   at   the  quarry  and  pulverized.       Ball  Clay  and 
china   Clay  are  I » « » t It   aluminum   silicates   having   their  origin    in    feldtpar   de- 
ls, which  have  weathered  and   from   whieb   the  potash   and  Boda   have 
leached  away.      China  Clay  usually  oceurs  in  nature  mixed  with  mica  an<l 
free   silica,   which    is    removed    by    wash  og    before    shipment    to    the 
It  is  weakly  plastic.       Hall  Clay  is  seldom  treated  in   any   way 
than    to    weather   in    order    to   thoroughly    break    it    up    and    permit 
mum  developn  ei  t  of  it-  prime  cha  ty. 

Flint    and    feldspar  oecur   in    nature   a>    rock   and   require    p 

into  the  mixture.       Fur  this  pur]         _     nding  cylinders 


Grinding   Cylinders 

I  ..  31) 


as  shown  in  photograph  are  provided,  and  in  order  thai  no  foreign  matter 

may    lie    introduced    into    the    raw    material    these    cylinders    are    lined    with 

porcelain  brick  and  half  filled  with  flint  pebbles.  a  charge  of  flint  or 
.-par  is  introduced  through  the  manhole  in  the  Bide  of  the  cylinder,  the 
proper  amounl  of  water  added,  eover  put  in  place  and  the  whole  cylinder 
rotated  till  the   flint   or  -par  is   redneed   to   the   proper  state  of  fin< 

after    whieh    the    eover    is    removed,    ami    the    mixture    of    water    ami    flint, 

or  >par.  run  nut   into  the  blungeT  for  final  mixing  with  other  ingredients. 
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The  liquid  flint  and  feldspar  mixture  from  the  grinding  cylinders 
(Fig.  31)  is  received  into  a  mixer  or  blunger,  to  which  is  also  added 
the  requisite  amount  of  ball  clay  and  China  clay.  These  latter  mate- 
rials being  by  nature  very  finely  divided  are  merely  dissolved  or  dis- 
tributed in  the  flint-feldspar  mixture.  The  resultant  liquid  of  the  four 
ingredients  is  at  nearly  the  consistency  of  very  thick  cream  and  in  pot- 
ter's language  is  known  as  "slip." 

"Slip''  or  liquid  clay  front  the  mixing  machinery  contains  more  or 
less  foreign  material  which  must  be  removed  by  careful  sieving  in  order 
that  the  "Body"  or  porcelain  structure  may  be  free  of  voids  which 
would  be  caused  by  the  burning  or  fluxing  of  foreign  materials.  For 
this  purpose   a    shaking   sieve   is   provided  having   a   bronze   screen   contain- 


Pug 

(Fit 


Mill. 
.  32i 


ing  in  excess  of  15.000  holes  to  the  square  inch.  Two  such  screens  or 
lawns  through  which  all  liquid  must  pass  give  absolute  assurance  of  the 
cleanliness   of   clay   solution. 

The  mining  and  shipment  of  the  potter's  raw  materials  entails  much 
handling  with  the  consequent  introduction  of  more  or  less  foreign  matter, 
much  of  which  is  entirely  harmless,  but  a  certain  amount  of  metallic  iron 
is  certain  to  become  mixed  with  the  clay  and  as  such  iron  is  hurtful  it 
is  desirable  that   it  all  be  removed  before  forming  the  articles. 

Such  cleaning  of  metallic  iron  is  most  easily  accomplished  while  the 
clay  is  still  in  liquid  state,  when  it  is  easily  passed  by  the  poles  of  a 
powerful  electro-magnet  which  effectively  removes  all  magnetic  materials. 
The  photograph  shows  a  magnet  which  is  introduced  into  the  stream  of 
liquid  clay  so  that  all  parts  of  the  solution  pass  through  a  very  intense 
magnetic  field.      Periodic  cleaning  of  the  pole  pieces  is  of  course  necessary. 

Up   to   this   stage   the   clay   is    in   the   state   of   thick    "slip,"    of   cream- 
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like  Jteney  and  a  ■  of  the  water  must   be  removed 

to  produce  a   workable  plastic   mass  capable  of  being  worked   into  the  de- 
sired ;  shows  a  part  of  a  tilter  press,  by  means  of  which 
oved    leaving   ;i   so-called    leaf   of   plastic   clay    ready    for 
•     -   ;it   one  extreme  "t    the  pre*?,  and   is  forced   at 
ressure   into  the  canvas   lined   cavities  where  separation   of   the 
;ni.|  clay  subs-tana   take  place.     When  filled  the  iron  plates  are  separated 
bj  one  and  the  leaf  of  clay  removed  after  which  the  plates  are  again  put 
in  position  and  filtering  resumed. 

Plastic  clay  from  the  presses  is  seldom  sufficiently  uniform  to  per- 
mit manufacture  <>f  ware.  It  is  necessary  therefore,  to  work  out  all  air 
pockets  and   l>rinj;  the  mass   to  a   state  of  perfect    homogeneity   in  order 

the  finished  product   may  be   free  of   voids  ami  planes  of  weakness. 

-   accomplished   rjy   passing  all   day   through   a 

mill    as    ehcwn    in    Fig.    32.      It    is    essentially    a    tube    in    which    revolving 

rs  on  a  vertical  -haft  force  the  clay  powerfully  againsl  a  horizontal 
revolving  worm  or  screw,  which  causes  the  clay  mass  to  be  extruded 
from   th<  ttom   homogeneous   in   state,   and   of  a   form   to 

permit  ready  working  to  the  desired  shape. 

-  formjjd!  of  clay  largely  by  hand  and  is  essentially  an  ei- 
-  on  of  the  individual  workmen's  >kill.  clay  products  nf  technical 
ce  must  however,  be  made  with,  greaj  exactitude,  and  it  is  necessary 
ibstitute  machine  work  for  hand  work.       Nearly  all  electrical   proce- 

lain.  specially   high   voltage   insulators,  are  made   in   plaster  of   paris   moulds. 

Such     moulds     are     ca-t     from     exact     plaster     model-.       The    exterior    of    the 

mould  is  usually  framed  by  a  cast  iron  rin«,r  machined  accurately  so  that 

■    Dished   mould   will   produce  a    product    BUrprisingly   exact    in   dimension. 

1-     -  in  the  mould  the  plastic  clay  is  finally  -imped,  and  it   is  the  office 

of    the    plaster    to    absorb    water    from    Clay,    and    -tiffin    sufficiently    to    be 

handled.  Moulds  are  made  oversize  to  compensate  for  the  inevitable 
shrinkage  which  occurs  in  the  subsequent  drying  and  burning  of  the  wan-. 

The  Potter's  wheel,  familiar  in  all  ages,  i-  still  an  essential  tool  in 
many   clay   working  plants,  but    it    is   to-day   a   motor  driven   affair   arranged 

mechanically  to  produce  rapidly  and  accurately.       The  photograph  shows 

a  |mi\mt  driven  wheel  with  piaster  mould  containing  clay  in  place.  The 
mould   and   its  clay  are   rotated    ;it    moderate   -peed   and   the   accurately    made 

forming  tool   is   pressed   slowly   into   place   forcing  the  .lav    to    assume    the 
•  shape  of  the  forming  tool. 

When     large  productioi     ntial  or    where  a     screw   thread  is     re 

quired  the  insulator  pre--  Bhown  in  the  photograph  is  utilized.      As  in  the 
r '-   wheel  above  described  a   plaster   mould   i-  used   to   form   th< 

terior   of   the   article,   but    in    this    process   the    interior   of   the   article    i-    ton I 

by  a  plunger,  which  i-  made  to  rotate  m  either  direction  by  powerful 
clutches.  At  the  completion  of  the  downward  stroke  prompt  reversal 
take-  place  leaving  a  mechanically  accurate  screw  thread  in  the  ware 
win-re   required.      This  machine  i-  equally  eable   in  producing  ware 

without  screw  thread-,  since  the  powerful  pressing  tend-  to  produce  di 
and  more  homogeneous  structure  in  clay  v 
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The  surface  of  clay  ware  made  in  plaster  moulds  is  seldom  perfectly 
smooth,  and  it  is  generally  necessary  to  trim  the  surface  of  the  clay 
product  to  an  even  surface.  This  may  be  done  immediately  after  re- 
moval of  ware  from  mould,  when  in  a  leathery  state,  or  finishing  may  be 
deferred  till  the  article  is  entirely  dry.  The  machine  shown  in  -Fig.  X\  is 
adapted  for  such  finishing  work  at  which  time  intricate  shapes  may  be  carved 
to  suit   the  purpose  for  which  the  piece  was  designed.     In   high   voltage   insu- 


Centring   Machine. 
(Fig.  33) 


lators    it    is   customary    to   cut    side   wire   grooves   and    cement    grooves    during 
this  operation. 

Clay  wares  made  in  the  plastic  state  contain  considerable  water. 
which  it  is  necessary  to  remove  before  applying  glaze,  and  in  the  case 
of  heavy  pieces  required  in  modern  insulators  it  is  essential  that  thif 
drying     proceed     properly     else     internal     strains     develop     resulting     in     an 


I'ORC'ELAIN      1      - 


A.    D.    Aii i s 


r. 


electrically  weak  structure  of  short  life.     When  dried  in  the  open  air  heavy 

•oled   by  evaporation   from   the  surface,   with   the   result   that 

drying  is  held  op,  :m<l  further,  tin-  interior  is  still  moist  when  the  outside 

omparativery  dry,   resulting  in   minute  liair  cracks   in   the  surface,  a-* 

well  as  internal  strains.       A  proper  drying  Bystem  requires  the  use  of  high 

temperature   and   high    relative   humidity,   in   order   thai    the    whole    mass 

of  .lay   n  a\    become   thoroughly    heated    before   any   drying    maj    take   place. 

tin'  clay  mass  is  entirely  heated   the   relative  humidity   may  be   re 


7 


l\)imn\w 


►*■  / 


Filter   Press. 

(Fiji.    '1 

duced,    while    the    temperature    may    be    increased    and    drying    progri 
uniformly  throughout   the  piece   without    producing   strain-  or  cracks. 

Tin-  photograph  shows  room-  of  l>riek  and  eoncrete  wherein  tern 
peratnre  and  relative  humidity  are  controllable  within  close  limits,  thus 
assuring  :i  product  of  great  uniformity  and  fr >f  superficial  or  inter  "r 

craek>. 
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Following  complete  drying  of  prepared  ware  all  pieces  are  carefully 
inspected  and  blown  clear  of  dust  or  other  accumulations  by  a  powerful 
stream  of  compressed  air,  in  order  that  the  glaze  solution  in  which  they 
are  dipped  may  adhere  uniformly.  The  glaze  solution  is  made  up  of  clay, 
feldspar  and  coloring  oxides,  ground  together  to  extreme  fineness.  The 
presence  of  excess  feldspar  in  the  glaze  causes  it  to  melt   into   a   thin   coat- 


Kiln, 
i  Fig.  35) 


ing  of  glaze  when  subjected  to  the  high  heat  of  the  kiln.  No  lead  or 
other  soluble  oxides  are  used  in  coating  electrical  porcelain,  since  their 
presence  would  cause  the  insulators  in  the  course  of  time  to  present  a 
slightly  conducting  surface.  Basically  all  glazes  are  alike,  the  only 
variation  necessary  being  in  the  coloring  oxide,  for  white — tin,  for  brown — 
iron,  for  green — chrome,   etc. 


IIh.  A.   I >.   Allen 
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A.1    kiln   temperatnrea   the  glaze  substance   becomes   nearly   liquid   and 

-.•It'  uniformly  over  the  Burface   leaving  a   perfect   glass-like 

be   in  contact   with   the  p'>ts  or  Baggers  in   which   the  material 

iaeed    for   banning,   mnsl    be   1 » * t" t    free   of   glaze   to   prevent    adhesion. 

Where  :i  complete  envelope  of     glaze  is  required  on  the  ware  it   may  be 

supported,  if  light  in  weight,  on  Bmall  fin'  clay  points,  "r  if  heavy  article 

may  be  placed  in  sand  which  of  course  adheres  to  the  Burface  where  in 

8    :b   -and   surfacee   are   sometimes  applied    fur   the    purpose   of 

presenting  a  roughened  surface  to  facilitate  cemei  I 


Test    Rark. 
(Fig.  36) 

The  pots  in  which  high  grade  ware-  an'  burned  are  termed  "saggers" 
and  are  usually  made  of  tire  clay,  formed  on  a  potter's  wheel  to  the  re 
quired  shape  ami  burned  sufficiently  hard  to  develop  the  requisite  strength 
for  the  support  of  heavy  (day  ware-.      The  photograph   show*  equipment 

for    Brushing    and    mixing    fire    Clay,    as    well    as    a    [Hitter's    wheel    fur    pro 
ducing  any  size  or  sha]  .  Br. 


The  fmal  operation   in  the  production   of   porcelain   is   the   process   of 
burning,  whieb  is  accomplished  by  gradually  heating  the  ware  until  vitrif 
takes  plare,  producing  a  dense,  homogeneous  product. 
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The  oven  in  which  burning  take?  place  is  shown  in  full  view  as  well 
as  in  section.  It  is  essentially  a  bee  hive  affair  18  ft.  in  diameter,  by 
50  ft.  overall  height.  The  interior  space  of  such  an  oven  is  packed  full 
of  -aggers  containing  the  ware  to  be  burned,  and  a  slow  fire  started  in 
each  of  the  ten  fire  holes.  Fuel  may  be  coal,  gas,  or  oil,  all  of  which 
are  in  wide  use.  At  the  expiration  of  2-4  hours  the  entire  contents  have 
reached  a  dull  red  heat,  and  as  all  water  has  been  removed  the  fires  are 
increased  ami  the  temperature  rai:ed  to  2,500  deg.  F.  The  firing  period 
usully  extends  00  hours,  and  indication  of  satisfactory  finish  is  registereu 
by  electric  pyrometer.-,  pyrometric  cones  and  sample  discs  of  ware  which 
are  periodically  withdrawn  and  measured  to  ascertain  shrinkage. 

After  firing  has  ceased,  a  period  of  -IS  hours  is  allowed  to  elapse 
before  opening  the  kiln  in  order  that  no  coohng  strains  may  be  intro- 
duced in  the  burned  ware. 

Fig.  35  -hows  a  kiln  being  loaded.  Also  the  pyrometric  cones  and  shrink 
rings  in  micrometer. 

After  removal   from   the   kilns   the   insulators   are   usually   presented  to 

•ustomer's  representative  for  inspection  in  order  to  avoid  further  fac- 
tory costs  of  handling  defective  ware. 

Much  depends  on  the  inspector  as  no  specifications  have  ever  yet  been 
devised  which  can  be  substituted  for  the  good  judgment  of  an  experienced 
inspector  in  determining  what  porcelain  should  be  put  on  the  line,  and 
what   should  be   rejected   at   the   factory. 

Porcelain  which  is  just  under-fired  or  just  over-fired  is  in  general  the 
most   difficult   to  determine  whether  it   should  be  accepted  or  rejected. 

Of  course  such  defects  as  cracks,  presence  of  an  occasional  foreign 
piece  of  matter  in  the  body,  warped,  defective  glazing,  crooked  assembly, 
etc. — are  all  readily  detected  and  rejected. 

The  porcelain  which  has  been  accepted  is  then  trucked  to  the  pans  for 
their  first  electrical  test,  where  it  is  subjected  to  a  voltage  sufficiently 
high  to  break  over  the  piece  under  such  test.  By  proper  proportioning  of 
the  piece  the  fi  as  hover  voltage  is  usually  75  to  80  per  cent,  of  its  ultimate 
puncture  strength,  a  safe  value  determined  by  many  years  of  trial.  The 
testing  circuit  is  usually  at  25  or  60  cycles,  and  so  arranged  that  a  snap- 
ping discharge  around  the  porcelain  is  produced.  Such  a  discharge  oscil- 
lates at  the  natural  period  of  the  circuit  and  is  found  very  effective  iu 
eliminating  any  defective  porcelains. 

The  photograph  shows  a  rack  of  insulators  ready  for  test  (Fig.  36).  The 
-urface  on  which  they  are  placed  is  metal  and  constitutes  one  electrode,  the 
hanging  chains  dipping  into  the  water  with  which  the  interior  is 
partially  filled  form  the  other  electrode,  to  which  a  voltage  sufficient  to 
flashover  the  articles  is   applied. 

A  100  K.W.  .".50,000  volt.  2.j  cycle  testing  transformer  especially  designed 
for  the  application   of  severe  tests  is  used  for  testing. 

The  shells  which  have  successfully  passed  over  the  racks  are  then,  if 
of  the  pin  type,  cemented,  or  if  of  the  suspension,  capped  and  pinned. 

After  which  operation  they  are  inspected  for  cementing  and  assembly. 
Then  those  accepted   are  placed   or.   the   racks  for  their  final  flashover. 
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INsri.  \  ]  hi;  DESIGN. 

if  :i   high   voltage   insulator  is  to   support    the   conductor 
in  it.-  assigned  position  and  prevent  appreciable  current   flow    to  earth  un- 

To    ■  •  con  pi    h    this    it    mm t    | ss    primar 

mechanical   Btrength,  and  be  as   nearly   as   possible   proof   against    destru'1 
(ion  by  weather  or  other  forces.       It   must  also  possess  electrical  strength 
en  that  currenl  at  normal  voltage  or  even  many  times  normal  voltage  may 
not   pass  through.       Passage  of  current   over  the   Burface   is  unavoidable, 
tut  should   be  k  «•}  t   as   low  as  porsible  by   so  an  the  surface  that   all 

may  l>e  kept   reasonably  clean  by  the  washing  action  of  the  rain. 

The   l>c-t    possible   guide   to   proper  Insulator   design   is  a   thorough   in- 
quiry into  the  troubles  which  have  developed  generally  in  insulators  which 
have   I  ecu    in   Eervice   foi    many   years,  and   thefe  troubles  as  eet    forth    b 
have  been  eliminated  by  simple  and  entirely  obvious  means. 

Early   insulators  were  very  li^ht    Ln  sections,  of  uncertain   porcelaii 

;   entirely   on    laboratory   test-.       As   a   consequence   they    were   easily 
punctured,    extremely    fragile,     absorbent,     and    because    of    small    vixe     pes 
mitte  •    leakage  current. 

A  recognition  of  the  foregoing  faults  brought  about  heavier  designs 
of  high  grade  non-absorbent  porcelain,  rated  more  moderately  and  con- 
sequently able  t"  perform  under  all  conditions  for  an  indefinite  period. 

In  tin'  |>a-t  few  years  additional  difficulties  have  developed  which 
have  given  rise  to  much  speculation  and  study.  A  careful  analysis  of  - 
troubles  as  are  occasionally  brought  to  the  attention  of  the  insulator 
manufacturers  has  cleared  away  all  mystery,  and  it  is  entirely  safe  t«>  say 
that  all  troubles  on  modern  insulators  of  high  grade  hard  porcelain  may  l>e 
traced  directly  to  thermal  causes. 

Hard     porcelain  of     reasonable     thickness  and     of    simple  shape,     not 
rigidly  attached   to  other   porcelain   or   metal   parts   i-   indestructible   by 
ther  <ir  continuous  high    voltage.       However,   intimate   union   of   porcelain 
parts   by   cementing  to   hardware  or  other   porcelain    does    introduce   difficul 
ecause  of  the  inelastic  nature  of  porcelain. 

The  President:— We  are  very  much  indebted  to  Mr.  Allen  for  his  in- 
teresting paper  which   he  has    ju-t   given  us. 

The  next  thing  is  moving  picture-,  and   I   am  informed  they  will   include 
Bitch  subjects  as:   ••The  Glow   of   the   Lamp",  "Resuscitation,"  "The 
doctor"  and  "Conquest  of  the  Forest". 

four  above  films  were  shown  ami   proved   to  be  very   interesting  t  • 
the  audience. 

SPEECH   BY   K.   B.  THORNTON,   PRESIDENT   OF   ELECTRICAL 

CO-OPERATIVE   ASSOCIATION    OF    PROVINCE    OF 

QUEBEC,   AT   LUNCHEON  JUNE    15th. 

Mr.  (  hairman,  Ladies  and  <  entlemen,  I  have  been  asked  to  fsj  a  few 
word-  r-  1  ie   Electrical  Co-Operative  Association,  Province  ol 

bee. 

About    a    year  ago    Mr.   Goodwin    came    to    Montreal    with    Mr.    ('ha-e   and 
ted    the    preliminary    work    which    ultimately    resulted    in    the    Porn 

of 
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Despite  all  the  meetings,  however,  which  were  held,  it  has  been  ex- 
ceedingly difficult  to  make  everyone  understand  and  appreciate  the  pos- 
sibilities of  this  co-operative  movement. 

In  brief  the  idea  is  to  induce  all  those  of  us  who  are  associated,  either 
directly  or  indirectly  with  electrical  work  to  concentrate  our  efforts  on 
eloping  the  business,  and  our  potential  resources,  by  education  of  the 
public,  and  by  friendly  intercourse  and  co-operation  between  ourselves,  so 
as  to  eliminate  the  misunderstandings,  and  wasted  effort  which  have  I  een 
such  a  hindrance  in  the  past  to  the  advancement  and  progress  of  the  in- 
dustry as  a  whole. 

The  Province  of  Quebec  has  enormous  potential  electric  power  resources 
which  are  gradually  being  developed,  and  it  is  our  business  to  see  that 
these  resources  are  made  available  for  the  use  of  the  general  public. 

The  Co-Operative  movement  is  an  effort  to  make  technical  men  think 
and  act  along  commercial  lines;  you  all  know  that  usually  technical  men 
talk  in  a  language  that  is  unintelligible  to  ordinary  business  men,  and 
sometimes  themselves. 

What  is  the  use  of  developing  resources  if  they  cannot  be  utilized 
when  developed?  We  must  educate  the  public  and  advise  them  of  the 
facilities  that  are  available,  and  that  is  one  of  the  main  reasons  for  the 
co-operative  movement. 

The  greatest  use  that  can  be  made  of  these  resources  is  in  the  home. 

During  the  last  six  years  we  all  know  that  matters  have  not  been  al- 
together satisfactory  in  the  homes,  and  there  have  been  all  kinds  of  domes- 
tic troubles  due  to  the  War;  naturally  housewives  have  been  turning  their 
attention  to  find  out  how  they  can  do  things  with  less  domestic  help,  and 
as  you  all  know  the  resources  that  we  can  place  at  their  disposal  in  the 
way  of  electrical  equipment  are  enormous,  but  you  will  all  admit  that  we 
have  been  poorly  organized. 

One  of  the  greatest  troubles  has  been  that  even  with  equipment  avail- 
able, lack  of  wiring  facilities  in  a  house  have  made  these  devices  unusable; 
consequently  one  thing  that  the  Co-Operative  Association  has  planned  to  do 
is  to  educate  architects  and  builders  that  they  should  plan  houses  properly, 
and  fit  them  up  with  suitable  wiring  and  outlets,  so  that  householders  will 
have  an  opportunity  to  avail  themselves  of  the  comforts  that  have  be«n 
developed  by  electrical  manufacturers  for  use  in   the  home. 

Recently  the  Co-Operative  Association  has  published  a  booklet  entitled 
•'The  Modern  Home,"  which  has  been  sent  out  to  every  builder  and  archi- 
tect in  the  Province;  we  are  also  having  printed,  in  French  and  English  a 
very  elaborate  booklet  entitled  "The  Comforts  and  Conveniences  of  Elec 
tricity  in  the  Home";  we  expect  that  thousands  of  these  booklets  will  be 
distributed   within   the  next  few  months. 

When  these  publications  are  received  by  the  public,  it  is  hoped  that 
they  will  be  of  considerable  educational  value. 

I  hope  that  the  ladies  who  are  here  to-day  will  encourage  their  hus- 
bands who  may  be  engaged  in  the  manufacture  or  distribution  of  electrical 
appliances  and  equipment,  to  become  actively  interested  in  the  co-operativf 
movement. 
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pemtioa  seema  a  Bimple  and  natural  thing  to  strive  for,  bat  it  '* 
very  hurl  to  ncbk;  "h;it  ire  are  endeavouring  to  do  ia  to  develoo  not 
anergics  alone;  the  moat  effieienl  tinea  for  the  development  and  use  ..i  nsw 
great  natural  reaonreea,  for  the  iXfin-ral  benefit  of  on  all. 

AFTERNOON   SESSION,  THURSDAY.  JUNE   16th. 

The   Prmiotnt:— 1    rail   the   eting  to  order.     The  first   item   on  the 

programme  this  afternoon  ia  report  from  the  Accounting  Section,  to  be 
I.   I1.   K.  street,  of  the  Ottawa   Electric  Co. 

REPORT   OF   THE    ACCOUNTING   SECTION  1921 
CANADIAN  ELECTRIC  ASSOCIATION. 

Mr.  I  •/>■</  Members  <>;'  th>   Canadion  Electriced  A$8oeiation:  — 

Vour  Committee  on  Acounting  in  now  submitting  its  Annual  Report 
irishea  first  to  express  regret  that  more  active  work  has  not  been  done.  Tib' 
Chairman,  however,  insists  upon  taking  full  responsibility  in  this  particular, 
had  (■.•in  unavoidably  tied  up  by  special  work  for  the  first  four  or  five 
months  of  the  year,  which  work  required  his  undivided  attention.  The  Com- 
mittee, however,  i-  of  the  opinion  that  as  the  National  Electric  Light  Account- 
ing   Section    had    entered    upon    the    work    of    uniform    accounting    in    such     i 

business-like   manner,   and   as  the   various     Committee     Activities     in     each 
graphic    Division   are  expected   to  ultimately  conform   to  the  organization 
of  th.'   National   Electric   Light   Association,  it  was   possibly  as  well  to  await 
th.-  outcome  of  the  X.K.I. .A.  deliberations. 

A    meeting   was    held    at    the    Windsor    Eotel,    Montreal,    on    Friday,    the 
20th    in-taut,    at    which   all    members    were    present,      and      it    was    unanimously 

decided   to    recommend   that   an   Accounting   Committee   he  continued   in   the 

ban    Electrical  Association,  the  scope  of  this  Committee  be  enlarged  to 

re  the  information   from  member  Companies  on  Customer's   Records  and 

Billing     Method-,    Cre.lir-    and     Collections,     Federal     Income    Tax     Procedure, 

Purchasing  and  Storeroom  Accounting,  Costs  in  their  relation  to  the  various 
Branches  of  the  Accounting  Department  such  as  Meter  Reading,  Billing, 
Delivering  and  Mailing  of  Accounts,  etc.,  etc.,  and  that  a  uniform  <  o<t  Report 
Form  should   be  decided  upon,  and  that  member  Companies  be  requested  to 

supply    sieh    report    monthly    to    the    Secretary      of      the    Canadian     Electrical 
ation    in    order    that    Such    information,    without    the    names    of    Companies 

_-   shown,   might    be  available   t •  >    Association    Members    for   purposes 
comparison 

In  th.-  yean  1908  and  1909  a  Standard  Classification  of  Construction  and 
iting  Accounts  for  Electric  Light  and  Power  Companies  was  adopted 
by  the  National  Klectric  Light  Association.  'Phis  standard  classification  was 
approve. i  by  the  C.E.A.  and  its  use  recommended  by  the  Executive  to  the 
member  Companies.  A  few  years  later  the  Accounting  Section  of  the 
Association  went  into  the  matter  of  unifying  tlie  classification 
of  accounts,     shortly  afterwards   the   M.E.L.A.   ami   the    A.G.A.   I  omn 

met    in    joint    session    an. I    reconcile. I    their    re-| tive    view-    -..    tar   a-    permitted 

by  tin ential  differences  mi   the  two  ind  iter  on.   Publicity   Utility 

..f    the    United    Si  represented      by     a     Committee 
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appointed  by  the  President  of  their  National  Association.  Several  meetings 
were  held  and  attended  by  representatives  of  the  three  Associations.  The  last 
meeting  of  this  joint  Committee  was  held  at  Chicago  in  August,  and  a  set 
of  gas  and  electric  classifications  suitable  alike  to  the  needs  of  Companies. 
large  and  small,  and  in  form  and  detail  sufficient  for  Commission  require- 
ments was  decided  upon,  resulting  in  the  publishing  of  a  pamphlet  entitled 
"Uniform  System  of  Accounts  for  Electrical  Corporations  prepared  by  the 
Committee  on  Statistics  and  Accounts  of  Public  Utilities,  National  Associa- 
tion of  Railway  and  Utilities  Commissioners."  This  means  that  this  system 
of  accounting  will  be  acceptable  by  practically  all  the  State  Utility  Com- 
missioners throughout  the  United  States.  TV-is  system,  in  regard  to  electric 
co-operation,  modifies  and  amplifies  the  present  N.E.L.A.  standardization 
of  accounts  ami,  as  it  is  quite  possible  that  similar  Commissions  may  be 
appointed  in  this  country  before  many  years,  it  is  important  that  we  keep 
in   clove   touch   with   these   accounting   methods. 

Your  Committee  therefore  suggests  that  mender  Companies  keep  the 
above  in  mind,  so  that  their  systems  of  accounting  may  tend  to  conform 
with  the  system  which  will  shortly  become  standard  throughout  the  United 
States.  Your  Committee  has  not  sufficiently  studied  the  details  of  this  new 
Uniform  System  of  Accounts  to  recommend  official  approval  by  our  Asso- 
ciation. It  does,  however,  recommend  that  Secretaries  and  Accountants  of 
Companies  obtain  a  copy  of  this  Booklet  which  may  be  purchased  from  the 
Law  Reporting  Comrany,  17  Past  36th  Street,  New  York  City,  at  a  cost, 
we  believe,  of  $1.00,  ami  that  the  system  le  carefully  thought  out  with  a 
view  of  its  adoption. 

It    is   further   recommended   that   the   incoming  Accounting  Committee  for 
1921    shall   be   prepared    next   year   to   give   a   direct   opinion     as     regards   the 
adoption  of  this  uniform  system  throughout  Canada. 
All  of  which  is  respectfully  submitted, 

D.   R.   Street,   Chairman. 
H.  R.  Lyons, 
('has.  Johnstone. 
J.  Bailey. 
J.J.O'Brien. 

P.   A.  Jansen,  Secretary. 
Col.  D.  R.  Street: — Before  moving  its  adoption  I  would  like  to  supple- 
ment this  report  by  a  few  remarks  or  rather  suggestions  which  might  prove  of 
-nine  ire  to  the  incoming  Accounting  Committee. 

At  the  last  meeting  in  Montreal  it  was  felt  that  frequent  meetings,  at 
least  quarterly,  should  be  held.  It  was  further  felt  that  the  Chairman  should 
take  advantage  of  the  privileges  accorded,  to  attend  meetings  of  the  N.E.L.A., 
Accounting  Association,  as  benefit  would  naturally  accrue  from  "getting  to- 
gether" the  exchange  of  ideas,  the  expression  of  individual  opinion  and  the 
consequent  discussion. 

In  listening  to  the  various  papers  presented  at  this  meeting  many  points 
have  struck  me  as  requiring  the  ^erious  consideration  of  the  Accounting 
Branch  of  the  various  Electric  Companies.  The  speaker  at  last  night's  Ban- 
quet  dwelt  particularly  upon  the  difficulties  in  financing.  These  who  have 
hail  flotations  of  stocks  and  bonds  of  late  will  appreciate  that  thorough  ac- 
counting is  required  under  the  new  methods  of  financing.     The  large  financial 
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companies  of  the  present  day  to  whom  Public  I  tility  Organizations  mutt 
appeal  have  experts  in  almost  pvery  line,  experts  in  physical  assets,  experts 
on  titles,  experts  in  earnings  put  and  future,  :ill  of  which  mean  that  state- 
ments quickly  and  accurately  supplied  by  the  Accounting  Department  mutt  i»- 
in  tin-  decision  of  financial  institutions  as  to  whether  or  not 
they  will  enter  into  negotiations  for  the  purchase  or  Bale  of  stocks  and  bonds. 

This  alone  illustrates  the  importance  at  the  present  tii I  n  uniform  system 

in  tiif  classification  <>t'  both  revenue  and  expenditure. 

Another  point  is  a  uniform  method  of  making  Income  Tax  Returns, 
also  other  returns  called  for  by  the  Federal  and  Provincial  authorities.  The 
other  day  in  talking  with  tin'  Income  Tax  Supervisor  at  Ottawa  1  asked  him 
why  he  ili'l  not  allow,  :i^  the  Ontario  Government  does,  certain  deduction  from 

evenue  in  lieu  of  depreciation  and  have  the  tax  remitted  on  the  amount 
of  such  estimated  depreciation,  the  reply  was,  that  the  Act  provided  that  9uch 
deduction   from   revenue  could  only  be  made  when  an  actual  amount   wa 
aside  for  the  -| ific  purpose  of  depreciation. 

A   further  point   i-.  that   Accountants  musi  begin  to  realize  tin-  great   im- 
nee   of    rendering  assistance   to   Operating    Managers.   General    Managers 
ompanies  of  the  present  day  must  feel  that,  with  the  high  cost  of  oper- 
_.  their  whole  time  ami  attention  i-  necessarily  taken  up  and  they  should 
i, ut  lie  required  to  delve  into  matters  'it'  expense.     It  Bhould  be  the  duty  of 
every    Secretary-Treasurer   or    Accountant    to   keep   the   General    Manager    in 
touch    with    increases    in    the   various    Branches    of   expenditure.      If    this    in- 
formation   is    readily   available   every    month   much    money    may    lie   saved    by 
quick  action. 

In  conclusion,   it    i-  to  my   mind   important   that   the   Accounting   Branch 

of     Electric    Companies    should    be    conducted     in    a    uniform    manner    in    order 

that  costs  may  in-  available  for  interchange  for  the  purpose  of  comparison. 

There  Bhould  lie  Bome  Bystem  of  Dthly  cost  returns  for  this  Branch.     As  an 

example,  I  had  a  case  the  other  'lay  where  it  was  found  that  the  expense  of 
handling  contracts  after  they  had  been  obtained  by  the  Soliciting  Depart- 
ment of  tin-  Company,  had  jumped  to  65c  per  contract.  This  was  a  time 
possibly  for  about  a  month  or  six  weeks  when  contracts  were  slow  coming 
■  I  when  the  -tail"  was  too  larye. — if  a  close  check  had  been  kept  the 
members  of  that  staff  could  have  been  employed  at  other  work.  The  same 
might  apply  to  billing,  to  the  mailing  or  delivering  of  accounts — in  fact  a 
follow-up  should  be  had  for  every  district  from  the  meter  readings  to  the 
time  that  the  completed  account  is  delivered  showing  delays,  if  any,  ami  juat 
where  Mich  delays  occur.  If  such  comparative  cost  statements  were  on  file 
with  our  Secretary  for  the  use  of  companies  it  mighl  assist  materially  in 
keeping  do*  n   exp  i 

I   have  nothing  else  in  mind  Mr.  President  ami  now  respectfully  move  the 
adoption  of  the  report  of  the  Accounting  Section, 
onded   by  < '.   I«\   Beid.       Applausi 
Thi  President:-    I  am  sure  we  have  listened  with  pleasure  to  thi^  Bub* 
We  thank  <ni.  Street  for  his  report  ami  observations.     The  report   has 
Keen  moved  and  seconded,  ami   I   now  Bubmil   it   to  tin-  meeting,  unless  some 
member  has  a  vie*  to  the  contrary.     It  i-  moved  ami  seconded  that  the  r< 
i  e  adopted. 
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Mr.  Davies: — I  wish  to  express  appreciation  to  Col.  Street  for  bringing 
in  this  report.  The  Accounting  Committee  last  year  did  not  bring  in  a  report. 
Too  many  of  us  feel  that  the  engineering,  selling  or  operating  branches  are 
the  main  divisions  of  our  business,  but  on  the  other  hand  accountancy  is  a 
part  of  our  business  too  and  the  more  of  us  who  became  interested  in  the 
accounting  end,  so  much  the  more  will  it  benefit  our  companies.  In  most 
companies  30%  of  the  staff  are  on  acounting  work,  of  one  kind  or  another. 
Now,  the  Canadian  Electrical  Association  has  got  to  appeal  to  every  man  in 
the  electrical  business,  whether  he  is  in  the  accounting  end  or  not.  Therefore 
1  want  to  express  a  word  of  appreciation  to  Col.  Street  for  bringing  in  the 
report,  so  that  he  may  go  forward  with  renewed  effort  to  bring  in  a  larger 
report  next  year. 

Mr.  A.  A.  Dion: — As  to  the  advantage  of  keeping  the  Manager  informed 
as  to  the  fluctuations  in  the  curve  of  expenditure,  I  quite  appreciate  that, 
and  Col.  Street  has  rendered  good  service  in  that  respect.  The  only  trouble  is 
the  monotony  of  the  curves — they  keep  going  up  and  never  come  down. 

The  President: — I  can  assure  you  that  is  not  a  unique  position. 

Mr.  Davies  got  on  his  feet  just  a  moment  before  the  time  when  I  proposed 
to  ask  him  to,  because  I  would  ask  him  to  move  a  vote  of  thanks  to  those 
who  favoured  us  with  their  reports  this  morning. 

I  would  ask  Mr.  Doddridge,  if  he  is  here  to  second  it.  If  not  I  would 
ask  Mr.  Pratt  to  second  it. 

Mr.  Davies: — It  gives  me  great  pleasure  to  propose  a  vote  of  thanks 
to  those  gentlemen  who  delivered  the  papers  this  morning.  Words  are  not 
necessary,  inasmuch  as  the  papers  speak  for  themselves.  I  am  sorry  that 
we  did  not  have  more  of  them. 

Mr.   Pratt: — I  have  great   pleasure  in   seconding  the  motion. 

The  President: — It  has  been  moved  and  seconded  that  our  hearty  and 
sincere  thanks  be  extended  to  all  those  who  contributed  to  this  morning 's 
meeting.    (Carried   unanimously). 

The  next  item  is  the  report  from  the  ' '  Public  Relations  Section ' ',  by  Mr. 
D.  H.  McDougall.  who  1  am  sorry  to  say  it  not  here,  but  the  report  will  be 
read  by  Mr.  Yinet. 

CANADIAN    ELECTRICAL   ASSOCIATION,  1921, 
PUBLIC  RELATIONS  SECTION. 

Mr.  President  ond  Members:  — 

Your  secretary  has  asked  me  to  make  a  report  in  connection  with  the 
activities  of  the  Public  Relations  Committee,  of  which  I  was  appointed  Chair- 
man at  the  beginning  of  the  present  association  year. 

As  your  representative.  I  attended  meetings  of  the  X.E.L.A.  Public 
Relations  Committee,  and,  by  correspondence,  kept  in  touch  from  time  to  time 
with  the  activities  carried  on  by  the  National  Committee.  These  activities 
consisted  in  the  issuing  of  the  Kilo  Watt  Pamphlets  which  have  been  sent 
to  all  Class  A  members,  and  the  co-operation  with  the  National  advertising 
campaign,  for  which  the  National  Electric  Light  Association  appropriate 
a  very  large  amount  of  money,  and  the  manufacturers  of  electrical  apparatus 
of  the  United  States  devoted  a  large  portion  of  their  regular  advertising 
space.     The  object  of  this  campaign  was  the  education  of  the  reading  public 
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nlightenmeut   as  t<>  the  importance  of  the  electric  utility 

to  the  community,  and   the   necessity  for  moral  and   financial  rapport   by  all 

in   the   ;      -  I    tlirir   respective   municipality.     The  committee 

ghl    publicity  through   m«>\  i n^:   picture  films,  which   will   be  circulated 

very  widely  throughout  the  United  States,  and  will  no  doubt  be  available  for 

a  Canada  it'  requisitioned. 

_   •  i  the  wide  circulation  given   t>>  the   Kilo   Watt    Pamphlets,  and 

g  to  that  the  Canadian  Companies  were  given  the  advantages  of 

publicity    work    through    the   circulation    of   the   Saturday    Evening    Post 

ami   other  magazines   in   which   these  advertisements   were   inserted,  due   to   a 

Canadian    patronage   oi    these   papers,  am]   acting   partly   on   the  advice 

■  it'  the  N.K.I. .A.  officials,  it  was  thought  that  for  tli<'  past  year  it  would  be 

onfine  our  Canadian  efforts  t«>  the  mediums  put   in  motion   by 

VK.I..A.     To   commence   a    campaign     of     equivalent     effectiveness     or 

dimensions   in   Canada   would   have   required  a  considerable  amount  of  money 

and  meet  presentatives  from  the  different  provinces,  which  it  would 

been   very  difficult   to  obtain.     In   the  belief  that  the  beet   policy   was 

•ait  developments  of  the  N.E.L.A.  campaign,  we  have  nol  even  appointed 

any    additional    members    to    the    committee    this   year.      Possibly      the      new 

tiittee  which  should  be  appointed   for  tbe  next  year  will  consider  it  wise 

inadianize  the  Kiln  Watt   Pamphlets  by  rewriting  them,  giving  Canadian 

statistics   and    comparisons    rather   than    United    States   statistics,     as     these 

pamphlets  have  met   with  considerable  success  in  the  States.     In  case  this  is 

done,   it   would    involve  a   large  expense   in   printing,  and   orders   for  a   large 

number   of   copies   should   I  e   first   obtained    in   order   to   lessen   the   overhead 

rtved  in  the  setting  up  cost 

Thanking  you   for  the   honour  of  acting  as  your  representative,  and   re- 
ng  that   due  to  abnormal   pressure  of   business    I    was   unable  to  attend 
executive   committee   meetings   and   furnish   more  detailed    reports   from 
•  me  to  the  managing  committee. 
I   remain, 

Very  truly  yours, 

l>.  II.  Mel  »ougall,  Chairman. 
The  Secretary:—]   beg  to  move  thai  this  report  be  adopted. 
-    >onded  by   Mr.   Barnes. 
The  Secretary  :— May  I  add  a  few  words  f    The  Public  Relatione   - 

new   one.     This  Section   was  organized   only   la^t   year.     I    believe 

it       i-      going      to      tako      mop-      ami       more      importance       in       the      af- 

of    this    Association  —  of    the   C.  E.  A.    as    well    as    the  X.  E.  L.  A. 

To     'how     how     they     intend    i,r,»int,r     after     this     Public     Relations     work 

very    large    eeale  in  the  X.    E.   L.   A.   I    might   mention  the  fact    that 

son  e  of  the  moat   prominent   men   in  the   United   state-  are  members  of  this 

it  -how-  that  if  they  have  men  of  that  importance  and  calibre  for 

handling  the  affairs  of  this    Public    Relations   Section,   they   evidently   attach 

at  deal  of  importance  to  it.     I  think  we  shall  have  to  follow  -uit  right 

'i  Canada,  I ause  it  is  becom  mportant,  as  undoubted 

great  deal  can  be  done.     During  this  coming  _\<-ar  we  -hall  have  to 

.  very  thoroughly,  with  tbe  hope  of  obtaining  full  benefit   from   it. 
The  President: — The  motion  i-  carried  unanimously. 

next  item  j-  report   from  the  Accident   Prevention  Committee,  by   Mr. 
Wills  Maclachlan. 
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REPORT  OF  ACCIDENT  PREVENTION  COMMITTEE 
1921  CANADIAN  ELECTRICAL  ASSOCIATION. 

It  has  been  the  custom  of  the  Accident  Prevention  Committee  to  pre- 
sent a  detail  report,  giving  the  membership,  various  plans  and  methods  of 
carrying  on  the  work  and  also,  possibly,  some  refinements  in  matters  of 
design  or  operation.  At  conventions  these  have  apparently  been  well  re- 
ceived, but  have  they  been  put  into  effect  by  the  Member  Companies?  Your 
Committee  has  reason  to  believe  that  they  have  not.  With  this  information 
before  us  the  Committee  believes  that  it  is  not  details  the  membership  require-, 
but  lather  to  acquire  the  belief  that  accident  prevention  and  health  promotion 
have  a  real  place  in  the  work  of  an  industry  or  public  utility.  Every  manager 
of  an  industry  or  public  utility  will  say  he  does  not  want  his  men  injured 
or  ill;  every  workman  will  say  that  he  does  not  want  to  be  injured  or  ill. 
Do  they  mean  it .'  Or  do  they  really  mean,  if  it  will  cost  little  money  or 
effort.'  This  by  no  means  applies  to  all  companies,  nor  to  all  workmen,  but 
is  by  no  means  a  rare  idea. 

After  graduation  from  a  technical  college,  a  young  man  served  at  the 
front  and  on  his  return  was  married.  Due  to  lack  of  opportunity  to  get  into 
engineering  work,  he  took  a  job  as  an  assistant  mechanic.  After  working 
for  a  time,  the  machine  that  he  was  attending  met  with  an  accident  and  he 
was  killed,  leaving  a  wife  and  a  three-months-old  baby. 

Who  was  responsible? 

1.  The  engineer  who  laid  out  the  plans,  so  that  the  machine  could  meet 
with  an  accident  of  this  kind. 

'2.     The  foreman  for  not  instructing  the  workman  of  the  danger. 

The  mechanic  for  not  warning  his  assistant  of  the  immediate  danger. 

4.  The  workman  for  not  realizing  his  dangerous  position  and  taking 
steps  to  protect   himself. 

Who  suffers  ? 

1.  The  Company,  by  the  cost  of  compensation  and  disorganization  of 
staff. 

2.  The  man,  with  his  life. 

3.  The  widow  and   kiddy. 

Gentlemen,  some  of  your  Committee  have  gone  through  the  work  of  in- 
vestigating fatal  accidents,  and  have  ^een  >ome  of  the  results  that  are  not 
shown  on  the  hooks  of  any  company  nor  in  the  details  of  organization.  These 
results  are  anything  but  pleasant  to  look  upon,  and  as  a  suggestion  to  any 
manager  who  is  not  carrying  an  active  organization  for  the  prevention  of 
accidents,  we  would  recommend  that  he  carefully  investigate,  personally,  the 
next  serious  or  fatal  accident  which  occurs  to  one  of  his  employees.  Let  him 
not  look  for  an  excuse  for  the  accident,  but  get  at  the  fundamental  cause 
and  visit,  if  possible,  the  dependents.  They  may  be  a  foreign  mother  with 
small  children  among  strangers,  whose  tongue  they  do  not  speak  and  who  do 
not  speak  theirs,  but  the  ties  of  father  and  husband  are  just  as  dear  as  in 
those  of  the  most  cultured. 

Among  those  Companies  that  have  definite  organizations  in  accident 
prevention  and  health  promotion  there  has  been  a  decided  lowering  in  lost 
time  due  to  these  causes,  greater  production  on  account  of  better  physical 
condition,   and    lower   labour   turnover   due   to   the   desirability   of  working  for 
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thf  Company.  Detailed  facta  have  been  presented  before  referring  to  theee 
matters  and  ean  be  produced.  Tour  Committee,  however,  would  warn  against 
an  Bzeited  campaign  with  no  definite  permanent  organization.  Unless  the 
aization  can  be  as  definitely  part  <>t'  the  whole  plant  as  that  of  the 
treasurer,  then  no  good  results  can  I  <■  ex] ted. 

It  i-  possible  ti>  build  a  power  plant  without  any  pre-arrange  I  designs 
or  definite  organization,  and  it  is  | >«►-- i I »1«-  to  carry  on  the  commercial  Bide  of 
an  organization  without  a  definite  plan,  and  it  is  aot  accessary  to  advise 
this  Association  of  the  results  that  will  be  obtained,  similarly,  it  is  pos- 
sible to  carry  on  a  Bo-called  accident  prevention  campaign  or  one  dealing 
with  the  matter  of  the  health  of  tin-  -tart'  wtihout  a  definite  organization 
and  plan,  but  the  results  will  ho  anything  but  those  desired.  Companies 
apparently  realize  that  accidents  interfere  with  the  successful  carrying  on 
of  their  work.  an. I  realize  that  it  their  -tart'  i-  in  poor  health  th.-  best  results 

cannot   I  e  obtained.     What   they  do  not   m   to  understand     is.     that     by 

applying  to  these  problems  the  expert  knowledge  that  is  available,  they  can 
reduce  accidents  and  improve  the  health  of  the  -tart'.  Prom  information 
available  to  your  Committee  they  know  that  this  work  is  carried  on  bu< 
fully  from  a  purely  economical  ami  financial  Standpoint,  ami  they  also  know- 
that  where  these  activities  have  been  carried  on  there  has  been  an  improved 
relation-  between  Btaff  and  management,  ami  increased  efficiency  in  the  oper 

ation  of  the  utility. 

We  wish  to  draw  your  attention   to  th.-   Report  of  tin-   Accident  Preven- 

1  ommittee   of   the    National    Electric    Light    Association,   which   gives   a 

number  of  details  for  theee  who  are  interested   in   the  subject.     We   would 

al-o  direct  your  attention  to  a  -ei  ie-  of  articles  appearing  in  the  X.K.L.A. 
Bulletin  from  .January  to  .June,  1921,  dealing  with  the  subject,  and  prepared 
by  experts  in  the  various  spheres. 

We  do  not  wish  it  to  he  understood  that  your  Committee  has  not  carried 
on  its  regular  work  during  the  year,  hut  wish  to  impress  upon  the  member- 
-hip  that  before  accident  prevention  and  health  promotion  ran  be  -aid  to  be 
a  real  factor  in  public  utility  operation  in  Canada,  there  will  have  to  he  more 
interest  shewn,  both  on  the  part  of  management  and  men  in  the  large  and 
-mall   companies   than    there    is   at    the    present   time. 

Before  closing  this  report  mention  should  be  made  of  the  medal  which 
the  Association  offers  to  anyone  throughout  the  Dominion  who  resuscitates 
any  other  person  from  electrical  shock  by  the  Prone  Pressure  Method.  The 
medal,  besides  being  an  insignia  of  which  anyone  could  he  proud,  will  also 
have  an  historical  hearing  in-so-far  as  the  metal  of  which  it  is  to  he  made 
viii  ha\<-  been  used  for  a  feat  of  Borne  kind  in  th.-  development  of  the  elec- 
trical industry.     For  instance,  the  first   lot  of  medal-  will  Ie  -truck  by  using 

copper   which   wa-    in    service  on    the   first    high-ten-ion    t  ra  n-m  i--ion    line    in    the 

British  Empire  some  thirty  \.  When  that  first  lot  i-  exhausted,  Bome 

other  metal  <>f  equally  significant  meaning  will  be  used,  and  -o  on. 

The  purpose  of  this  medal  i-  to  stimulate  a  greater  interest  in  the  thor- 
ough   practice  and   drilling  of   the   Prone   Pressure   Method   of    Resuscitation 

from    electrical    shock,    which,    besides    it-    humanitarian    aspect,    will    al-o    fend 

m  in  is  fa  the  Dumber  of  m  casualties  which,  most  of  which  eases, 

ought    not    to    happen    at    all. 
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Respectfully   submitted   this   sixteenth   day   of   June,   1921. 

Wills    Maclachlan.   Chairman. 
A.  P.  Doddridge. 
V.  Laursex. 
L.  A.  Kenyox. 
J.  T.  Lambert. 
J.  H.  Martix. 
E.  Puxtox. 
E.  Yixet. 
J.  S.  H.  Wurtele. 
John  L.  Collixs. 
Mr.   Maclachlax:- — I   move   that  the  report  be  adopted. 
We  have  here  the  design  that  we  have  finally  decided,  or  which  is  almost 
decided  upon,  for  the  medal.     On  the  face  of  the  medal  will  be  a  man  per- 
forming the  resuscitation,  and  on  the  back  some  of  the  details  of  the  present- 
ation. 

I  have  here  three  or  four  copies  of  the  Accident  Prevention  Committee 
report  of  the  X.E.L.A.,  of  which  I  have  the  honour  to  be  the  Secretary  for 
the  last  two  and  a  half  years.  There  are  one  or  two  points. in  that  that  I 
would  like  to  draw  to  your  attention  particularly.  Yesterday  I  mentioned  the 
<-ase  of  electrical  explosions,  and  some  complete  details  are  given  here  in  con- 
nection with  the  recommendations  in  regard  to  such  operation.  There  is  also 
a  very  detailed  report  on  the  question  of  fire  prevention,  and  one  or  two 
other  matters  of  interest. 
;        I  thank  you. 

The   Presidext: — Will   some   gentleman    second   that? 
Seconded   by   C.    B.   Eeid. 

The  Presidext: — Gentlemen,  it  has  been  moved  and  seconded,  and  in  a 
moment  I  shall  put  the  motion  to  the  meeting. 

I  feel  you  will  all  agree  that  it  is  of  the  greatest  possible  satisfaction 
to  the  Association  that  we  have  someone  who  interests  himself  in  this  matter 
as  Mr.  Maclachlan  does.  I  am  pleased  to  say  in  regard  to  the  medal,  that 
that  spirit  which  is  really  never  absent  from  any  thinking  body  of  men,  the 
spirit  of  sentiment  seems  to  be  wrapped  up  in  this  suggestion,  and  in  ad- 
vance I  congratulate  my  successor  in  office  who  may  have  the  pleasure  of 
presenting  the  first  medal  won  under  this  arrangement.  It  gives  me  con- 
siderable pleasure  to  record  our  appreciation  of  Mr.  Maclachlan  's  services. 

The  Secretary  : — If  I  may  be  allowed,  I  would  like  to  make  a  few  re- 
marks in  regard  to  the  Accident  Prevention  Committee  Report.  I  happened 
to  be  on  this  Committee,  and  I  think  that  quite  a  few  of  our  Company  mem- 
bers can  do  a  great  deal  in  the  matter  of  accident  prevention.  It  may  be  of 
interest  to  mention  my  own  personal  experience  on  this  subject.  It  is  only 
a  couple  of  years  ago,  after  I  returned  from  the  Front,  that  I  actually  became 
connected  with  this  subject,  and  at  first  I  did  not  take  it  quite  as  seriously 
as  I  do  now.  I  saw  then  that  all  our  people  in  our  various  companies  (I  am 
speaking  of  the  Shawinigan  Company  )  should  become  thoroughly  acquainted 
with  the  prone  pressure  method  of  resuscitation.  I  may  say  that  as  the 
months  passed  by  and  the  more  I  did  in  this  connection,  the  more  I  became 
interested  in  the  work,  and  1  believe  that  we  have  done  a  great  deal  in  that 
way  to  foster  very  good  relations  and  good  feelings  between  the  two  ends  of 
the  Company,  it  is  a  wonderful  way  to  get  close  to  the  men,  because  you  get 
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•hem  through  tlii-  question  of  looking  after  their  welfare.  I  think  I  '-an 
rightly  ray  that  tin-  results  have  been  very  apparent  in  mir  own  Companies. 
W<  have  doI  lost  anybody  through  i-l<*<t ri«-  shock  since  we  commenced  training 
our  people  IS  minutes  each  month  in  thi-  method.  We  have  resuscitated  so 
far  four,  who  were  Bhoeked  with  various  voltages,  from  1600  to  100,000  volts, 
ok  from  •"•  to  20  minutes  to  resuscitate  them.  There  is  nut  the  slightest 
doubt  in  my  mind  that  they  were  actually  resuscitated  and  »<ml< i  Dot  be  alive 
today  it'  they  had  not  I n  resuscitated. 

The  object  or'  the  medal  which  i-  being1  offered,  is  to  stimulaj 
interest   in   this  work,  and    I    think   the  Chairman  of  tin'  Accident    Prevention 
Committee  will  agree  with  me.  that  thi-  Bhould  be  very  general  throughout  the 
country  not  only  with  tin-  men  dealing  directly  with  electricity,  but  also  should 

B  ven  in  the  schools.     We  ought  to  educate  the  children.     Time  does  not 
allow  one  to  go  int,,  , i, .tail-,  l>ut  it  i-  extraordinary  how  some  benefits  have 
obtained  through  children  learning  it  in  school. 

It  i-  to  be  hoped  that  throughout  the  Association,  ami  in  fact  everywhere 
inada,  thi-  will  develop  to  a  greater  extent  than  it  ha-  in  the  past,  An 
a  matter  of  fact  every  accident  that  takes  place  reflects  upon  tin-  dangers  of 
tricity  ami  there  i-  really  no  reason  why  we  -lnuhl  lose  people  through 
electric  shock,  except  in  very  few  eases.  Personally,  being  a  member  of  the 
\  lent  Prevention  Committee,  I  sincerely  hope  advantage  will  be  taken  of 
the  otfer,  ami  that  we  -hall  have  to  give  a  good  many  more  medals  than  we 
anticipated;  ami  while,  of  course,  it  would  be  better  to  have  no  accidents  at 
all.  yet  we  must  be  able  to  anticipate  fchoee  that  do  occur.  It  will  lie  hoped 
that  every  electrieal  accident  will  mean  a  successful  case  of  resuscitation. 

Mi:.  Mai  i. Attn. an  : — Mr.  President,  just  a  minute.  One  thing  I  would 
like  to  point  out  to  those  present,  from  Quebec  or  Ontario.  In  1015,  under 
the    Workmen*-    Compensation    Act.    when    a    man    wa-    injure. 1    he    received 

of  hi-  wages,  no  medical  attention,  ami  if  he  wa-  killed  liis  widow  would  re 

per   month.      Our    rate   then,   without    carrying   on   accident    prevention 

work,  wa-  '_'  ..  of  the  pay  roll.  Today  the  position  i-:  '>'"  -  3  per  cent,  of 
the  -alary,  full  medical  attention  (first  aid,  full  hospital  ami  surgical  atten- 
tion, operation-,  etc.  .  payment  has  been  increased  from  $20  to  the  widow  to 
By  carrying  on  accident  prevention,  our  rate  i-  \%.  Thi-  work  i- 
carried  on  by  the  Electrical  Employers'  Association.     (Applause). 

Mi:.    ANDEBSOM:  —  Might     1    BSk     Mr.    .Ma.-larlilan     if    the    attention    of    the 

technical  schools  has  been  brought  to  accident  prevention.  I  have  in  mind  an 
unfortunate  accident  which  happened  in  Toronto,  of  a  near  graduate  of  the 
school  getting  himself  tied  op  in  wire-,  killed,  ami  was  not  able  to  be  resus 

I    by    anyone. 

Mi:.  M  m  i.  will. ax  : — Thi-  ha-  not  Keen  given  nearly  enough  attention  in 
the  schools.  I  offered  to  teach  Btudents  both  in  the  schools  ami  universities 
the  resuscitation  method.  It  i-  a  ease  of  getting  after  the  children,  ami  that 
i-  what  we  have  the  moving  pictures   I 

Mi:.   Davto:     Ho*    ion-   i-  the  $40  payable  to  the  widow f 
Mu.    M  w'i.ai  hi.  w  :— Until   she   re-marries.     At   that   time  -he   i-   given   a 
dowry   of   two   yearly    payments.    If   -lie   does   not    re-marry,   it    i-   paid    until 

her    death. 

I  Lie  m  i .  m  dan  !>'.  Bump  entei  nn. 
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The  President: — We  now  have  in  the  room  an  honoured  guest  of  the 
Association — the  recently  elected  President  of  the  N.E.L.A.,  Mr.  Bump.  Mr. 
Bump  has  been  kind  enough  to  intimate  that  it  is  agreeable  to  him  to  address 
some  remarks  to  the  Association.  I  am  sure  it  will  give  us  great  pleasure 
to  defer  further  motions  until  we  hear  from  him. 


ADDRESS  OF  MILAN  R.  BUMP,  PRESIDENT  OF  THE 
NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 


In  the  first  place  I  want  to  apologize  for  not  having  been  here  at  the 
time  it  was  planned  I  should,  but  I  was  unfortunately  detained  in  New  York. 

I  always  feel  at  a  time  like  this  that  the  practical  training  of  an  engineer 
in  dealing  with  facts  in  a  matter  of  fact  way  is  lacking  in  some  of  the 
essentials,  among  which  is  the  ability  to  say  things  and  to  appear  before 
people  and  make  the  impression  that  one  would  like  to  make.  If  we  could 
have  all  of  us  had  the  legal  training  of  your  President,  Mr.  Grier  and  could 
have  achieved  his  reputation — he  is  known  in  the  N.E.L.A.  as  the  "silver- 
tongued  orator  of  the  St.  Lawrence ' ' — we  could  carry  our  message  much  more 
clearly  and   make  a   better   impression   with   it. 

In  coming  up  to  the  Canadian  Association,  I  want  to  say  I  feel  exactly 
the  same  as  if  I  were  going  from  New  York  to  one  of  the  geographical  con- 
ventions in  any  district  of  the  United  States.  I  feel  that  the  tie  that  binds 
the  electrical  industry  is  so  close  that  international  boundary  lines  are  wiped 
out.  I  feel  that  through  the  ties  of  an  industry  such  as  ours  there  is  more 
hope  of  international  understanding  and  international  co-operation  than  there 
is  through  State  and  Government  negotiated  treaties.  I  feel  that  through 
industrial  understanding  and  co-operation  we  are  bound  to  work  out  the 
problems  of  international  relationship  to  a  greater  extent  than  in  any  other 
way. 

The  N.E.L.A.  has  started  on  a  campaign  to  really  tell  the  world  what  a 
wonderful  industry  the  electrical  industry  is.  It  has  started  out  to  tell  others 
what  the  members  of  the  Association  themselves  have  known  for  many 
years.  The  conditions  at  the  present  time  in  most  industries  in  the  United 
States  at  least  are  very  backward  and  the  worst  that  have  been  experienced 
for  a  number  of  years,  fortunately  the  electrical  industry  is  not  in  that  condi- 
tion, and  as  a  whole  will  have  a  good,  if  not  a  record  year.  The  industry  is 
benefitting  from  the  lower  prices  of  material  and  labor,  and  in  a  certain 
sense  is  thereby  benefitting  from  the  discomfiture  of  other  industries,  but 
the  fact  that  any  industry  c?.n  stand  at  a  time  like  this  and  maintain  a 
satisfactory  showing  of  net  earnings,  such  as  our  industry  is  showing,  is  a 
tremendous  factor  in   its  favor. 

We  who  have  known  the  industry  have  always  claimed  that  electrical 
utility  securities  are  entitled  to  a  very  high  rating.  They  are  next  to  Gov- 
ernment and  State  securities  the  best  form  of  corporate  security  and  have 
every  right  to  claim  the  standing  we  have  claimed.  We  know  the  industry 
has  a  growth  and  future  before  it  that  absolutely  precludes  the  possibility 
of  its  standing  still.  I  do  not  think  that  any  of  you  have  ever  heard  of  a 
case  of  a  central  station  company  having  idle  capacity  for  any  length  of  time. 
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■  yi>u  consider  other  industries  and  the  securities  based  on  them  ami 
rt'ali/«-  that  ti  ■  an  that  go  bj  when  forty  and  fifty  percent  and  even 

more  of  the  capacity  installed  is  idle,  it  is  wonderful  to  in-  able  1 1 >  say  that 
in  our  industry  then-  is  no  Buefc  thing  as  idle  capacity.  Temporarily,  certain 
load  may  drop  off,  bnt  other  classes  always  .nine  on.  ami  the 
normal  growth  Boon  catches  ap  to  any  decrease  due  to  the  dropping  off  <>f 
one  industry  or  another. 

The  N.K.I. .A.  i-  carrying  on  what  i-  known  a-  a  National  Good-Will 
Campaign.  It  i-  not  confined  by  any  means  to  the  limits  of  tin-  United 
thought  behind  it  is  this— that  if  wo  connected  with  the  in- 
dustry and  knowing  what  it  is  believe  in  our  hearts  that  it  i-  the  wonderful 
industry  wo  talk  to  ourselves  about — if  we  have  the  sincerity  of  our  own  con- 
H-.  the  only  obstacle  in  the  way  of  having  the  world  realize  the  wonders 
of    our    industry    i-    our    failure    in    the    past    to    properly    tell    our    -tory    ami    to 

.-.  the  world  to  what  the  electrical  industry  really  i-.  The  facts  in  the 
past  that  have  tied  down  the  electrical  industry  and  other  pulil i«-  utility  in- 
dustries to  some  extent  were  excusable  no  doubt.  There  was  a  lack  of  appre- 
ciation of  the  fact  that  the  public  had  a  full  partnership  in  every  utility  and 
had   as   full   an    interest   in   the   success   a-  the  stockholders  and   bondholders. 

the  past   fifteen  years  this  feeling   has  been   growing  ami   we  have  now 

reached   a    point    in    the    United   State-    where   the   bulk    of   the   new   money    that 

I  ling  into  the  utility  industry  is  coming  as  a  result  of  the  education  of  the 

public  and  not  as  a  matter  of  routine  banking  in  the  old-fashioned  sense.     The 

ter  part  of  the  new  m y  utilities  are  receiving  today  i-  coming  through 

customers  ownership  campaigns,  campaigns  based  on  the  education  of  the 
public    served,    selling    to    the    public    preferred    securities    of    the    property    in 

'immunity  where  Eervice  i-  given.  The  results  of  the  campaigns  are 
remarkable.     Some  large  companies  are  getting  practically  every   dollar  that 

•ential  to  their  present  growth  through  these  campaigns.  These  activ- 
ities   are    not    conducted    in    centers    where   the    people   are   educated    to   the    pur- 

ebasing  of  corporate  securities,  but  the  greatest  success  is  often  attained  where 
the  population  i-  largely  foreign  and  composed  of  a  class  of  people  who  have 

I  eon    security    investors    in    the    past.      A    notable    example,    mentioned    at 

the    National   Convention,   was  Oklahoma   City,   the  State  Capital   of  Oklahoma, 

Furrounded  by  rich  agricultural  country,  the  principal  form  of  security  here- 

•  sold  l  eing  -mall  independent  oil  development  propositions.  The  public 
utility  company  in  that  city  started  a  campaign  three  year-  ago  and  in  that 

time     have    -old     Securities    tO    SUCh     an     extent     that     they     now     have    over     1,800 

urity  holders   in   that  city  and   practically  every  dollar  necessary   for  the 

th  of  that  company  ha-  come  from  the  -ale  of  these  local  securities.  The 
rame  condition  prevail-  in  the  fanning  sections  of  Minnesota  ami  on  the 
Pacific  Coast,  where  the  California  companies  are  raising  million-  of  dollars 

BtinUe    the    promotion    of    their    water    power    development-. 

The  basis  of  these  campaigns  is  the  education  of  the  public  to  a  realization 
that    the   problem    is  a   mutual   one   ami    it    i-   to   this   educational   campaign    that 

Mat  onal    A iation    is    ■  irecting  a    very   large   part   of   it-  efforts   and 

•  ion.     It  i-  moii-  or  I.--  a  missionary  work.     The  benefits  following  such 

eat   to  estimate,  even  aside  from  the  financial   tupport 

■  ■!.     The  - 1 1 <  i!^«  - 1   factor  111   fa voi   oi'  any  company   is  a   large  body  of 

own     Feeui    I  the    company    and     who    know     through     their 

i'-ii.ih,p  whal   ti>-  fad  vice    in  their  territory.     The 
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towns  that  have  followed  this  plan  have  found  that  the  local  security  holders 
are  intensely  interested  in  the  securing  of  proper  rates,  the  removal  of  un- 
/ parable  franchise  conditions,  etc.  Iu  some  cases  the  stockholders  have  even 
gone  so  far  as  to  call  attention  to  the  efficiency  of  company  employees,  by 
watching  them  at  their  work.  They  also  report  properties  in  dangerous  con- 
dition and  have  been  the  means  of  averting  many  accidents. 

In  the  remodelling  of  the  constitution  of  the  Xational  Association  two 
ytars  ago.  the  underlying  principle  was  to  provide  for  geographic  sectional  or- 
ganizations. It  was  realized  that  a  form  of  organization  was  needed  .111- 
■  ler  which  each  section  of  the  territory  covered  is  automatically  u- 
presented  on  all  important  committees  by  its  sectional  representative.  It  was 
felt  that  this  would  insure  a  member  from  every  section  who  could  present 
the  views  of  his  section  on  every  subject  before  the  Association.  The  plan 
has  one  weakness  which  must  be  guarded  against.  If  each  section  does  not 
see  that  it  has  a  representative  through  its  own  appointment  on  the  com- 
mittee or  if  it  does  not  insist  that  these  representatives  are  active  in  presenting 
their  views  before  the  national  committees,  the  section  is  liable  to  suffer 
through  inaction.  The  Xational  Committees  urge  and  desire  active  committee 
representation  from  every  geographic  section  at  all  times  and  are  doing 
everything  possible  toward  that  end.  If  I  have  one  plea  that  I  would  make 
to  you  to-day  it  is  this — tie  yourself  as  closely  to  the  active  machinery  of  the 
Association  as  you  can,  having  a  man  appointed  as  your  committee  represent- 
ative who  can  give  as  much  time  and  attention  to  the  work  of  each  com- 
mittee as  possible.  It  is  true  that  it  is  impossible  for  men  living  at  a  great 
distance  to  attend  committee  meetings  regularly,  but  that  does  not  prevent 
tneuo  from  presenting  the  viewpoint  of  the  section  they  represent  to  the  chair- 
man of  the  committee  so  that  no  action  will  be  taken  against  the  judgment 
of  that  section  without  giving  every  opportunity  to  be  heard.  The  National 
Association  is  trying  its  best  to  work  intimately  with  the  geographic  sections. 
"v"°  are  trying  to  carry  our  message  not  so  much  through  the  Xational  Asso- 
ciation activities  or  through  the  central  organization  as  to  make  the  Xational 
Association  a  clearing  house  to  receive,  classify  and  disseminate  information 
and  pass  it  to  the  various  sections  of  the  Association  so  that  it  may  reach 
the  membership  more  efficiently  than  it  could  through  central  organization. 
It  is  our  hope  that  each  section  will  become  in  effect  the  X.E.L.A.  within 
the  territory  it  represents  and  that  a  great  deal  of  the  presentation  of  re- 
ports, etc.,  that  have  heretofore  been  carried  on  through  the  Association  at  its 
convention  will  in  the  future  be  conducted  through  the  sectional  meetings  and 
that  the  discussions  and  questions  asked  at  the  sectional  meetings  will  be 
assembled  so  that  the  final  disposition  of  any  report  will  represent  the  true 
feeling  of  the  entire  membership  and  not  be  confined  to  the  brief  attention 
which  the  subject  may  receive  at  a  Xational  Convention. 

One  of  our  activities  during  the  coming  year  relates  closely  to  the 
Canadian  situation.  Out  on  the  Pacific  Coast  and  in  the  Northwestern  States 
certain  political  activities  have  recently  sprung  up  under  which  there  is  a 
desire  for  Federal  and  State  action  in  developing  primarily  those  water 
power*  incident  to  irrigation  development  and  the  distribution  of  that  power 
to  residents  of  the  territory  under  this  development.  The  Ontario  Power 
project  is  looked  upon  as  a  model  to  be  copied  and  we  expect  to  appoint  a 
committee  to  make  a  full,  complete  and  fair  investigation  of  the  Ontario 
project  so  that  we  can  supply  our  Western  member  companies  with  the  exact 
facts  regarding  this  project  up  to  date. 
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world  war  forced  our  industry  to  face  problems  thai   had  previously 
thought   impossible,  yet  :ill  <>i'  us  found   ways  to  Bolve  them  and   have 
I-iiiii.  .1   a   great   many   lessons    as    the    result.     One  of    tin-  greatest   lessons 
learned   as   far  as   tin    United   States   is   concerned    is   th  the   war 

regulatory  bodies  generally  considered  their  prime  duty  was  to  lower  rates. 
When  the  absolute  necessity  of  the  utilities  arising  from  war  conditions  was 
placed  before  them,  the  commissions  realized  thai  they  had  just  as  much  of 
a  duty  to  protect  the  investment  as  to  protect  the  public  against  unfair  rates 
'i '  <  reeult>  of  the  war  period  have  been  that  in  the  future  the  matt 
adjustments  will  t  .■  a  simpler  and  easier  problem  than  it  could  possibly  -have 
been  otherwise.     There  ia  now  a  general  realization  by  the  public  that  there 

proper  balance  between  net  return  and  rates  which  will  permit  reasonable 
and  proper  growth  of  utility  eerviee,  attract  uew  capital  and  at  the  sunr 
time  not  impose  an  unfair  burden  upon  the  public 

A-  I  have  Baid,  we  are  trying  through  tin'  Good-Will  Campaign  to  reach 
the  entire  public  in  .an  effective  way.  The  manufacturers  have  donated  a 
vast  amount  of  space  in  technical  journals,  popular  magazines  ami  newspapers 
an. I  the  utility  companies  are  in  many  cases  copying  articles  that  have 
appeared  in  magazines  Bueb  a-  an  editorial  in  Collier's  and  we  believe  that 
thf  reading  public  has  been  very  effectively  reached.  It  was  felt,  however, 
thai  another  large  class  of  the  public,  which  attends  moving  picture  theatres 
but  does  not  read  general  magazines,  -should  he  reached  ami  in  order  to  reach 
this  (lass  we  have  developed  as  a  demonstration  the  first  movie,  which  ran 
l.e  supplied   to  any  moving  picture  house  as  a   filler.     Most   moving  picture 

b    use--  are   glad   to   have  these  fillers  if  the  subject   is  of  general    interest. 

Our  first  attempt  was  worked  out  in  a  general  way  to  show  the  origin 
of  electricity  in  the  home  and  in  this  we  purposely  avoided  bringing  in  in- 
dustrial or  business  subjects,  as  these  can  be  reached  later.  The  first  picture 
tills  of  Thor,  the  yotl  of  Lightning,  Bending  hi-  messenger,  Kilowatt,  to  re- 
move Drudgery  from  the  home.  Kilowatt  goes  through  the  house  and  at 
each  point  that  he  fimN  heavy  manual  lalior.  he  replaces  this  labor  with  the 
proper  electrical  device  to  lighten  the  work,  such  as  washing  machine,  electric 
_•.  vacuum  (leaner,  wiring,  etc  Following  this  in  a  very  few  feet  of 
film  is  a  brief  view  of  the  electric  power  plant  operations,  both  steam  and 
water  power,  and  the  whole  subject  is  held  together  by  a  character  appearing 
grandfather  telling   his  grandson   the  story  of  electricity.     At   the  end 

grandfather  is  Been  going  into  the  public  utility  office  to  make  his  last 
payment  on  securities  of  the  local  company. 

The  film  was  Bhown  for  the  first  time  at  the  Chicago  Convention  ami  I 

mpressed  everyone  who  Baw   it    very   deeply.    It   is   planned   to   make  copies 

of   this   film   available    for  sale   or   lease  to   utility   companies  and   to   conduct   a 

campaign  to  have  it  shown  in  every  movie  house  in  the  country.     It  is  called 

"Back    of    the    Button"  and  -Imhv^  prominently  on  its  face  that  it  was  pro- 

under    the     direction     of    the     .X.K.I.  A.        Many     big     movie     houses     have 
ipplied   to  u-c   it   a-  a    filler. 
One  of   the    important    features   of   our   work    i~   out    Engineering  and    Tech- 
nical Section.     It  ha  nes  I d  felt  that  there  is  an  overlapping  between 

IE    ai'd    the    work    of    the    engi neeri n^    -deictic-.       It    has    not    been    the 

•    of  the  N'.E.L.A.  to  either  interfere  with  the  work  of  the  societies,  nor 

let   the   technical    titdd   which   they   cover.      On    the   other   hand,   there    i-   an 

.his  field,  which  might  he  called  "engineering  practice  and  application*' 
the  othei  go  into  and  which  our  Association  (<'r\--  must 
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be  carried  on  for  the  good  of  the  industry.  We  have  for  example  the  problem 
of  inductive  interference,  which  has  become  a  constantly  bigger  problem  in 
recent  years.  As  far  as  the  technical  engineering  side  of  the  problem  is 
concerned,  engineers  feel  that  this  part  is  pretty  well  solved,  but  when  it 
comes  to  practice  and  to  the  proper  division  of  expenses  for  applying  curative 
means  to  prevent  the  trouble,  this  field  has  not  been  touched  and  it  is  just 
such  a  field  that  the  engineers  connected  with  the  Association  are  attempting 
to  cover.  I  feel  you  will  realize  that  in  this  one  field  alone  there  is  a  tre- 
mendous amount  of  work  to  be  done  and  a  work  that  is  vital  to  the  life  of 
many  power  companies  serving  thickly  populated  centers.  The  telephone  in- 
dustry is  practically  under  one  organization.  The  American  Telephone  and 
Telegraph  Company,  and  they  have  their  engineers  working  consistently  as 
one  organization.  They  have  had  this  great  advantage  over  power  companies, 
where  each  company  was  an  individual  in  a  local  territory.  The  telephone 
interests  have  maintained  a  staff  of  experts  on  this  work  and  have  seen  to  it 
that  the  entire  telephone  industry  stood  together  as  to  the  principles  involved. 
During  the  past  year  the  Public  Policy  Committee,  under  the  able  direction 
of  Mr.  S.  Z.  Mitchell,  appointed  a  sub-committee  which  met  with  a  committee 
of  Vice-Presidents  of  the  American  Telephone  and  Telegraph  Company  and 
formed  themselves  into  a  board  or  committee  to  work  out  the  practical  side 
of  this  problem.  Mr.  E.  L.  Pack,  formerly  of  Toronto  now  of  Minneapolis, 
is  the  principal  operating  representative  of  our  Association  in  conducting 
these  negotiations.  As  soon  as  the  engineering  report  is  completed,  the 
executives  will  meet  to  decide  upon  the  proper  solution  of  the  problems  in- 
volved. 

As  far  as  the  United  States  is  concerned,  we  cannot  see  that  any  of  us 
have  anywhere  near  reached  -a  point  of  saturation  in  the  growth  of  the 
electrical  business.  In  fact  we  are  so  far  behind  in  most  communities  that 
we  are  still  in  the  position  of  just  starting  to  realize  our  possibilities.  Less 
than  half  of  the  homes  in  the  United  States  are  wired;  less  than  half  of  our 
wheels  are  turned  by  electricity;  practically  none  of  our  trains,  with  the 
exception  of  one  road  in  Montana,  Idaho  and  Washington,  are  as  yet  moved 
any  great  distance  by  electricity.  Before  us  lies  the  problem  of  seeing  that 
every  wheel  that  can  be  turned  by  electricity,  every  transportation  wheel  that 
turns  is  moved  by  electricity  and  every  labor  saving  act  in  the  home  that 
can  be  performed  by  electricity  is  served  by  electricity  and  just  as  fast  as 
our  economic  situation  can  be  worked  out  our  field  will  develop  and  expand. 
It  is  a  wonderful  movement.  It  is  a  movement  almost  akin  to  missionary 
work.  Those  of  us  who  feel  we  realize  the  possibilities  of  the  future  of  the 
electrical  industry  cannot  but  te  impressed  with  the  work  we  are  doing  and 
realize  that  we  are  doing  something  to  make  the  world  better  and  brighter.  If 
we  can  carry  this  work  along,  I  am  sure  we  will  all  have  the  satisfaction  of 
feeling  that  regardless  of  personal  success  we  are  engaged  in  a  work  that 
means  something  for  the  best  good  of  the  world  and  that  the  knowledge  of  a 
task  well  done  will  be  its  own  recompense.  The  knowledge  that  we  have  done 
and  are  doing  more  to  make  the  world  better  than  any  other  industry  and 
that  we  still  have  bigger  fields  to  conquer  is  sufficient  knowledge  to  justify 
our  faith  in  saying  that  the  electrical  industry  is  the  best  industry  for  any 
man,  woman  or  child  to  be  working  in,  investing  in  or  using  service  from. 
(Great  applause). 


10  1  •    .      OJ     M  BMBEBSHIF    «  hM  \l  1  l  14." 

Thi  I"kksm)knt: — Gentlemen,  I  shall  not  ri-k  tin-  reputation  I  am  honored 
with  in  the  N.K.I. .A.,  alluded  to  by  the  Bpeaker  just  now,  by  attempting  to 
say  anything  elaborate.  Bnt  obviously  nothing  of  that  lorl  i^  in  the  least 
•v,  because  Mr.  Bump  has  commended  himself  to  ne  by  bis  own 
I  can  assure  him  that  the  feeling  which  be  has  of  ••omin^  into  a 
friendly  territory,  coming  from  the  0.  8.  t<>  the  branch  of  tin'  electrical  in- 
■iu-m  here,  is  reciprocated  bj   a-  t>>  him,  an. I  in  him  we  recognise  tin'  advent 

,  friend.  We  appreciate  the  timely  words  we  have  just  listened  ti>,  and  1 
therefore  ask   you   to   show   youi    feelings   by   rising   an. I   applauding,   .-in. I   bo 

■  y  our  t liank>  t"  Mr.  Bump  for  bis  kind  words.       (Applause). 

Mi:.    BUMP: — Thank    you. 

Thi  President: — Gentlemen,  as  our  next  appointment  is  shortly  to  be 
held,  I  think  we  will  proceed  with  these  papers  rapidly,  an. I  I  therefore  put  it  to 
the  meeting  that  we  adopt  tin'  report  from  tin'  Accident  Prevention  Com- 
mittee    All   those    in    favor    (Unanimous   decision).      I     declare   tin-   motion 

Next   report   from  the  Membership  Committee.   Mr.   Pike  not  being  here, 

Mr.   Vint't  will  read  it. 

CANADIAN   ELECTRICAL  ASSOCIATION. 
STATEMENT   OF   MEMBERSHIP,— JUNE    16th,    1921. 

Total  Membership 
.lun.'  1921. 

"A"     42 

"B"    l»;:: 

"C"     19 

••If     14 

••  i;-'    15 

"P"     12 

••<;••    4^ 

Total    313 

ktaky:— Aead  report.    Then  said: 
1    believe   that   this  year   it   will   be  the  duty   of  the   membership  <'om- 
rnittte  to  make  special  effort  to  increase  <  Hass  A  and  l>  membership,  as  by  iu- 
ag  these  two  <  lasses  we  shall  naturally  expect  to  increase  very  decidedly 
Cuss  B  and  also  Class  E  membership. 

I   beg  to  move  the  adoption  of  this  report. 

nded  by  Mr.  Doddridge. 
Tiik   I'kksidk.nv : — Carried  unanimously. 

In  ease  otherwise  I  might  forget  it.  I  have  to  announce  that  we  have 
received  a  kiml  ami  generous  invitation  from  the  Honourary  Secretary  of  the 
Quel .-.    Golf  Club: 

•  •  <  hairman.   Entertainment  <  kunmittee : 

•'I  am  directed  by  the  President  and  members  of  the  Quebec  Golf  Club 
"to  extend   to   visiting   members   of   your   Association   the   privileges  of   the 

"<luli   during   their  sojourn    in    Quebi 

On  behalf  <>f  the  Association   I   thank  the  Golf  Club  for  its  kindness. 
The  Canada   Bteamship   Company    advises   that    if  ten   or   more  members 
desire  to  take  m  the  Baguenay  trip,  it  ean  be  done  at  a  reduced  rate. 
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Next  paper,  ' '  Report  from  representative  on  Canadian  Engineer- 
ing Standards  Association" — "Pole  Specifications,"  by  Mr,  O.  V. 
Anderson — "Electrical  Appliances  and  Supplies",  by  Mr.  E.  C.  McGovern, 
Northern  Electric  Co., — "Transformers",  by  Mr.  A.  A.  Dion,  Ottawa  Electric 
Co.     I  now  call  upon  Mr.  Anderson. 

REPORT-REPRESENTATIVE  C    E    S    A.  SUB-COM- 
MITTEE POLE  SPECIFICATIONS. 

This   Sub-Committee   was   appointed   for   the   following   purpose:  — 

1.  Consider  feasibility  of  drawing  up  Canadian  specifications  for  the 
purchase  of  wooden  poles  used  in  the  various  classes  of  the  Electrical  trans- 
mission lines. 

2.  To  investigate  the  present  use  in  Canada  of  preservative  treatments, 
and  if  advisable  to  draw  up  specifications  for  preservative  treatment,  such, 
that  the  general  use  of  which  could  aid  in  the  conservation  of  an  important 
part  of  our  timber  resouiM"-. 

3.  To  keep  in  touch  with  the  various  investigations  now  being  carried 
out  by  the  various  organizations   in  the  United  States. 

It  has  been  considered  that  the  work  of  this  sub-committee  could  at  least 
for  the  present  be  carried  out  by  correspondence. 

There  has  been  prepared  for  the  benefit  of  the  members  of  the  committee 
a  parallel  analysis  of  the, 

1918     Western  Red  Cedar  Association. 

1917     Northern  White  Cedar  Association. 
N.  E.   L.  A.   Northern  White  Cedar. 
N.  E.  L.  A.  Western  Red  Cedar. 

1912     Eastern    White    Cedar    Association,    Railway   Signal    Association. 

1920     American  Railway  Engineering  Association. 

In  February  1921  a  questionaire  was  sent  out.  No  report  has  yet  been 
received  as  to  the  information  obtained   in   reply  to  the  questionaire. 

This  year's  Overhead  Systems  report  gives  an  exhaustive  report  on  the 
revision  of  wood  pole  specifications  and  preservative  treatment  of  poles.  This 
has  been  previously  referred  to  in  the  Overhead  Systems  Report. 

After  the  member  companies  have  been  able  to  review  this  report,  they 
will  perhaps  be  better  able  to  say  just  how  their  wishes  can  be  best  met. 

The  questionaire  sent  out  by  the  Overhead  Systems  Committee  a«ked  for 
-lata  on  the  pole  situation,  the  replies  to  which  indicated  the  desirability  of 
pole  specification  revision. 

In  looking  over  the  membership  of  the  committee.  I  find  that  there  are 
three  of  the  members  of  the  Overhead  Systems  Committee  on  it,  so  that  the 
pole  specification  will  midouhtly  form  a  big  portion  of  next  years  work. 

Respectfully   submitted. 

O.  V.  Anderson. 

Mr.   Anderson: — Read  report.  Then  said: 

It  is  customary  for  the  Chairman  of  the  Committee  to  suyyest  subject 
which  the  succeeding  committee  should  take  up.  I  think  there  is  no  other 
subject  they  can  go  into  with  any  letter  effect  for  the  Association  than  to 
take  the  very  valuable  report  presented  by  the  N.E.L.A.  Committee,  which  i- 
very  complete,  and  carries  out  an  analysis  of  our  conditions,  and  think  they 
could  take  that  up  as  their  work  for  next  year.  Mr.  President  I  have 
pleasure   in  moving  adoption  of  this  report. 
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The    President:-   [f  agreeable   to  all,   we   will   have   them   all   seconded 

had  tin'  three  reports  of  t hi-  Bection  completed.     I   HOW  'all  on 
Mr.   McGovern. 


REPORT  OF  THE  SUBCOMMITTEE  ON  CANADIAN 
ELECTRICAL   CODE    FOR  APPLIANCES    AND 
WIRING  OF  THE  CANADIAN  ENGINEER- 
ING STANDARDS  ASSOCIATION. 

A-  yon  representative  on  the  above  Sub-Committee,  I  feel  rather 
disappointed  in  not  being  able  to  report  any  material  progress  in  the  work 
thin  body  proposes  to  <lo. 

efly,  tin-  sco] i'  tli.'  work   to  If  undertaken   by  this  Sub-committee 

was  referred  to  in  a  report  of  tin'  Electrical  Sectional  Committee  of  tin' 
_  ueering  Association  at  their  third  ordinary  meeting  held  in 
a  on  April  4th,  in  which  it  was  proposed  that  the  Sub-committee  would 
arrange  for  "the  preparation  of  specifications  relating  to  the  proper  con- 
struction, methods  of  testing  and  approval  of  appliances,  fittings  ami  mater- 
ials used  in  connection  with  interior  electrical  installations,  such  specifications 
to  lr  framed  with  full  regard  to  the  opinions  of  the  various  provincial  and 
other  bodies  having  jurisdiction,  ami  to  l  e  i  ased  as  far  as  possible  on  docu- 
ments of  this  kind  having  wide  acceptance." 

Prom    out    own    experiei  can    all   appreciate     the     desirability    of 

lishing    a    code    of    standards    regulating    electrical    appliances    and    the 

ral    thereto.      The    nun  erous    different    appliances   and    attach- 

-  in  the  market,  together  with  varying  provincial  requirements  regulating 

-t   a  problem  which  is  of  vital   interest  to  the  whole  industry, 

ami   particularly  to  the  appliance  and   supply  manufacturers. 

It   is  apparent   that  this   Sub-committee  must   l>e  a   widely   representative 

It  i-  only  in  the  process  ition,  and  although  a  chairman  has  not 

ps    has   been   made   in   the   organization,  and 

-  bav<    I ■'■■  |  ersonnel. 

much  :.-  oui   committee  has  never  met,  it  would  be  quite  out  of  place 

for  me  to  discuss  at  length  the  merits  of  the  question.     I   feel,  however,  that 

the  ■  •  tied  to  your  very  earnest  consideration,  as  our  Association 

will    be   called    upon    very   Ehortly,    I    hope,   to   consider   a    proposed    code   of 

large  cati  _  •  ppliances  and   fittii 

R<  •  ]  eet  fully   submitted, 

E.  • '.   Mi  i  Jovi  RX. 
'  :  —  Mr.   <  hairman,   I    respectfully   propose  that   this   report 

I 

Tin  :-    I    would   now    .-.•ill   on   Mr.   Dion   to   read   his   report   on 

REPORT   OF  SIR-COMMITTEE   ON   TRANSFOR- 
MERS   C.   E.  S.  A. 

o  written   report.     There  i-  not   very 
I   will  writ  later   if  yi  Shortly 

Stai  Association,    I 
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was  asked  to  form  part  of  the  Electrical  Section.  As  you  probably  know,  the 
Canadian  Standards  Association  is  a  volunteer  body  which  is  approved  of  by 
the  Dominion  Government,  which  gives  it  a  grant  of  money  and  office  room, 
and  assisting  in  its  work  in  that  way.  We  have  a  permanent  Secretary; 
there  are  several  sections  ami  a  Main  Committee.  Later  on  I  was  made  a 
member  of  the  Main  Committee.  The  question  of  Transformers  was  taken 
up  soon  after  the  formation  of  the  Association,  at  the  request  of  some  Corn- 
panics.  They  wanted  to  les>en  confusion  in  installation,  to  lessen  the  number 
of  sizes  so  as  to  reduce  cost,  and  to  standardize  such  characteristics  as  could 
properly  be  standardized  so  that  there  would  be  no  confusion  in  their  use  by 
men  of  little  technical  knowledge.  The  Technical  Committee  was  selected  so 
as  to  include  all  interested  parties — users,  manufacturers  and  dealers — and 
all  sections  of  the  country  as  far  as  possible.  I  was  made  Chairman  of  that 
Special  Committee,  and  there  was  besides  another  representative  of  this 
Association  on  it.  The  Committee  first  sent  a  questionnaire  to  find  out  if 
there  was  a  general  desire  for  this  standardization ;  then  when  it  was  ascer- 
tained that  there  was  a  general  desire,  a  second  questionnaire  was  sent  out, 
asking  what  should  be  standardized  and  a  general  expression  of  opinion.  This 
was  followed  by  a  meeting  in  Toronto,  and  a  whole  day  was  spent  in  dis- 
cussion. A  temporary  code  was  drawn  up  covering  certain  points.  This  was 
sent  out  for  criticism  so  that  members,  after  going  about  and  thinking  the 
matter  over,  could  further  advise.  Another  meeting  was  held,  which  took 
another  whole  day,  and  finally  a  report  was  sent  to  the  Electrical  Section — 
adopted — then  to  the  Main  Committee,  which  also  adopted  it,  when  report  was 
published,  standardizing  certain  points  in  transformer  construction.  This 
report  is  available.  While  the  Association  has  no  means  of  endorsing  its 
regulations,  it  is  to  be  hoped  and  expected  that  the  manufacturers  will  comply 
with  them,  so  that  we  will  get  standardization  to  a  very  considerable  extent 
on  service  transformers  to  the  benefit  of  users.  The  Main  Committee  was 
later  asked  to  take  up  the  question  of  station  transformers.  This  was  referred 
to  the  same  Special  Committee.  While  we  realized  that  it  was  a  much  more 
difficult  problem  than  that  of  service  transformers,  we  sent  out  a  questionnaire 
to  ascertain  if  there  was  a  desire  for  this  standardization,  and  while  there 
were  opinions  expressed  on  both  sides,  the  majority  were  in  favor.  The 
questionnaires  have  been  sent,  preparatory  to  a  meeting.  The  matter  rests  there. 
Shortly  there  will  be  a  meeting  of  this  Committee  when  the  matter  of  station 
transformrs  will  be  discussed. 

I  move  the  adoption  of  this  report. 

The  President: — As  all  three  reports  are  impressed  under  the  one 
heading,  I  think  it  would  be  quite  in  order  to  have  just  one  seconding.  Will 
some  gentleman   second .' 

Mr.  McDonnough  : — I  second  the  motion. 

The  President: — It  has  been  moved  and  seconded  that  this  report  be 
adopted.     Carried. 

Messrs.  Barnes  and  Keid  will  read  report  on  the  "Activities  of  Toronto 
S ■  i-tion   and    St.   Maurice   Valley  Section." 

Mr.  (has.  T.  Barnes: — I  wish  to  convey  to  you,  Mr.  President,  the  per- 
sonal regards  of  Mr.  McDougall,  who  is  not  able  to  le  with  us  after  so  many 
year-  of  1  eing  present  at  the.-e  conventions. 


Toronto  A  St.  Maurice   \  ai.i.ky  Skctions  L49 

THE  TORONTO  SECTION  OF  THE  CANADIAN 

ELECTRICAL  ASSOCIATION. 

The  Toronto  Section   have    just   concluded   a    very   active  Red   successful 
season.     The  membership  at  the  present  time  eonsist  of  36  Class  B  men 
and  29  members  <>t'  the  Ladies  Auxiliary  making  a  total  Section  membership 

The  Annual  meeting  was  held  <>n  September  30th  l!»:Jn  when  officers  Pot 
the  season  were  eleeted  and  at  this  meeting  it  was  decided  to  inaugurate  a 
Question  Boi  in  <>i <l«>r  that  employees  might  have  the  benefit  of  older  mem 
hers'  experiences.     Boxes  were  installed  .it  the  office  and  at  the  Tower  station. 

These  proved  to  be  of  great  value.  Many  and  varied  were  the  questions 
asked  by  all  department-,  answers  were  given  at  our  regular  monthly  meetings 
and  were  illustrated  by  blackboard  diagrams  when  necessary  by  the  respective 
heads  of  the  different  departments  to  which  the  questions  were  applicable. 

We  held  eight  Social  Meetings  during  the  season  and  the  usual  procedure 
was  to  open  the  meeting  at  8.00  p.m.  with  answer-  to  questions.  This  usually 
occupied  about  one  to  one  and  a  half  hours,  after  this  the  room  was  cleared 
and  an  orchestra  played  for  those  desiring  to  dance  while  those  not  dancing 
were  assigned  to  another  room  to  play  progressive  euchre  for  which  small 
prize-  were  donated  to  the  winning  couple. 

The    Ladies    Auxiliary    served    light    refreshments    about    11.00    p.m.    and 

the  proceedings  eloeed  at   12.00  sharp. 

Our    December    meeting    was    known    as    our    ''Cartoon    Night"    and    the 

.amine  Committee  presented  by  the  aid  of  a  Lantern  several  slides 
depicting  some  of  our  l- embers  activities  treated   humorously. 

February  23rd  we   had  a    Masquerade   Dance  which  was   highly  enjoyed. 

March  23rd  the  members  put  on  a  Minstrel  show.  At  our  last  meeting 
May  5th  tin-  Ladies  Auxiliary  presented  a  Play  entitled  ''The  Young  Village 
Doctor"   in   which   the  east   was  entirely  composed  of  Section   Members. 

The  average  attendance  at  these  meetings  which  were  for  members  and 
their   friends    wa-    90    by    invitation. 

It  will  be  -e.u  from  the  above  that  the  social  relations  of  the  employees 
to  each  other  and  the  Company  were  Specially  cultivated,  the  results  show 
that  the  "  Ksprit  de  Corp-'*  has  improved  remarkably  and  a  spirit  of  friend- 
liness exists  which  we  believe  would  be  impossible  without  such  an  organiz- 
ation ami  which  is  largely  due  to  the  deep  interest  taken  by  the  Ladies 
Auxiliary.  The  Management  are  very  generous  in  their  treatment  of  our 
Section,  financing  the  entire  cost  of  tlie  Social  Evening  and  showing  a  sym- 
pathetic   interest    in   our   activities. 

In  view  of  the  change  which  hes  taken  place  in  the  ownership  of  the 
Company  we  are  connected  with  there  is  an  uncertainty  about  our  next  winters 
activities   but   we  are  all   hoping  to   be   able   to  continue   our   Section   and   carry 

on  to  a  greater  degree  than  in  the  past. 

chas.  T.  Barkis, 

Sect.   Treas.  Toronto  8ection. 

ST.  MAURICE  VALLEY    SECTION,  OF  THE  C.  E.  A. 

MR.  < '.   R.   IvKiu.    Chairman 

Mr.  Chairman,  the  St.  Maurice  Valley  Section  was  organized  at  the  be- 
ginning  of   the   year,    largely   due  to   the    initiative   of    Mr.    Vinet.    the   Secretary 

of  your  Association.  We  took  considerable  time  in  discussing  the  matter  before 
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we  darted  in.  to  be  sure  of  suecess.  At  first  there  was  some  talk  of  organizing 
an  independent  engineering  society,  but  some  of  us  were  able  to  show  the 
advantage  of  being  affiliated  with  the  Canadian  Electrical  Association,  and 
we  were  organized  on  that  basis.  Our  organization  consists  of  a  Chairman 
and  Executive  Committee,  which  carries  on  the  routine  business  of  the  Section, 
together  with  three  committees,  one  on  programme,  one  on  education  and  the 
third  on  membership.  Our  activities  are  under  the  control  of  these  committees, 
the  most  important,  of  course,  being  the  programme  committee,  and  our 
meetings  are  arranged  by  this  committee.  We  have  hail  eight  meetings  so 
far  this  year  with  an  average  attendance  of  50.  At  present  our  plans  call  for 
a  meeting  every  three  weeks,  two  meetings  in  Shawinigan  Falls  and  a  third 
in  Three  Rivers.  Later  on,  as  we  get  members  from  the  other  towns  in  the 
St.  Maurice  Valley,  we  plan  to  hold  occasional  meetings  in  those  places,  when 
we  have  subjects  which  we  think  will  be  of  special  importance  to  the  members 
living  there. 

In  order  to  arrive  at  a  practical  working  basis,  at  one  of  our  early 
meetings  we  called  on  the  members  present  to  suggest  topics  which  they 
thought  we  could'  discuss  with  profit,  or  which  the  individual  thought  he 
would  like  to  hear  discussed.  We  got  a  very  prolific  response  from  these 
requests,  and  some  20  or  30  subjects  were  tabulated  and  made  use  of  by  the 
programme  committee  in  selecting  topics  for  later  meetings.  Some  of  these 
topics  were  as  follow- : 

Meeting  on   radio  communication,  with  illustrative  apparatus. 

Meeting  on  electric  drive  for  paper  machines,  held  at  Three  Eivers,  largely 
attended,  at  which  we  had  representatives  from  the  different  manufacturing 
companies  building  such  electric  drives. 

Later  we  had  a  meeting  giving  sketch  of  the  developments  of  the  Shawin- 
igan Company,  together  with  slides.  Mr.  Kaelin,  Chief  Engineer  of  the  Com- 
pany, very  kindly  gave  us  this  sketch. 

We  have  also  had  several  other  meetings,  our  last  meeting  being  on  the 
subject  of  electric  furnace  operation,  and  was  very  largely  attested.  Our 
plans  call  for  no  meetings  during  the  summer  months.  Our  programme  has 
already  been  made  tip  for  this  fall,  and  we  expect  to  continue  as  we  have 
begun,  learning  as  we  go  along  better  methods  for  keeping  and  holding  the 
attention  of  our  membership. 

I  would  sugge-t  if  any  of  the  members  here  have  in  mind  to  organize 
local  sections,  that  they  layout  a  programme  calling  for  meetings  not  too 
often.  It  is  the  tendency  when  anything  of  this  sort  is  started,  to  begin  with 
lots  of  enthusiaMn,  ami  people  are  apt  to  think  that  they  can  hold  these 
meetings  and  nothing  else.  If  you  start  in  with  an  extensive  programme  of 
this  sort,  it  ^oon  peters  out,  and  I  would  suggest  meetings  not  oftener  than 
one  a  month.  Effort  should  be  made  to  have  topics  very  closely  related  to  the 
everyday  problems  of  the  membership,  ami  it  is  also  very  desirable  to  have 
aids,  such  as  charts,  moving  pictures,  and  slides  to  illustrate  the  lectures. 
By  all  means  have  a  Uack  board  for  the  speakers  to  use,  specially  if  they 
are  not  very  fluent  speakers,  like  a  great  many  of  us,  who  like  to  turn  to  a 
black  board  when  our  English  or  French  fails  us. 
Applausi 

The  President: — "We  are  very  much  interested  in  these  reports.  Will 
some  gentleman   kindly  second   the   adoption   of  these  report-  ? 


Remarks  by.  ihe  President  l.'i 

nded  by  .Mr.  Maclachlan. 
\  lopted  unanimously, 
Tiik  President: — This  is  our  last  gathering,  with  the  exception  of  the 
Executive  Session,  and  there  are  one  i>r  two  observations  which  I  wish  to  make. 
1  wish  to  extend  nay  thanks  for  the  active  work  of  the  members  of  the  Execu- 
tive Committee  and  those  men  who  were  in  :i  position  to  be  active,  which  is  true 
dt'  the  members  not  only  at  other  places,  but  those  in  Montreal,  and  particularly 
the  First  Vice-President,  as  well  as  his  colleagues  in  Montreal.  I  have  alr.-a.lv 
alluded  to  the  Bplendid  work  .lour  by  the  Secretary-Treasurer,  and  I  simply 
mention  the  fact  again  that  throughout  the  year  bis  Bervices  really  could  not 
hr  ••  been  better  than  they  were. 

I  would  like  to  make  reference  to  the  faet  that  the  Second  Viee-President 
ha-   had  deral  le  duties  during  our  meetings  here,  and   let   mi 

very  Bineerety  and  emphatically  that  I  have  been  greatly  interested  in  noting 
the  excellent  way  Mr.  Doddridge  has  been  handling  his  part  as  Chairman  of 
the  Convention  Committee  here  in  Queb 

It  is  a  great  pleasure  to  record  my  appreciation  of  the  activities  and 
works  of  others.  Throughout  my  Presidency,  I  have  Keen  conscious,  as  |  have 
already  stated,  of  the  kindness  of  all  those  by  whom  I  have  been  surrounded. 
It  has  been  a  matter  of  very  great  gratification  to  me. 

I  am  -tire  that  I  may  on  our  behalf  return  to  Mr.  McDougall  his  kiml 
words   of   interest   in  ourselves,  which  have  been  conveyed  to  us.     Personally, 

and  as   President.   I   wish  to  have  taken  back  to  him  the  reciprocation  of  his 

kino!    remark-. 

With  reference  to  electrical  matters  generally,  there  has  been  a  note 
of  bitterness  and  misunderstanding,  not  in  this  Province,  but  in  other  parts 
of  the  Dominion  of  Canada.  Personally  I  hope  a  better  condition  of  feeling 
will  exist,  bo  that  there  may  be  no  feeling  of  that  Bort,  and  so  that  all  in- 
terested  in  electrical  matters  may  find  that  they  have  a  unity  of  purpose, 
unity    of    feeling,    and    a    sort    of    uniformity    in    niceness    of    treatment,    one   of 

other.     So   far  as    I    individually   am   concerned,    I    never  throughout   my 

iation  with  electrical  matter-  have  departed  for  one  moment  from  the 
path  which  commended  itself  to  me  as  proper  and  right.  Speaking  for  those 
I  represent,  we  have  never  for  one  moment  Btrayed  from  what  I  consider  the 
proper  course. 

I  think  that  there  i-  a  wonderful  opportunity  now  in  the  Province  of 
Quebec  to  advertise  the  qualities  and  merits  and  virtue-  of  privately  owned 

interests.  After  all,  no  matter  what  we  may  s;iy  of  ourselves,  or  anv  man 
maj     -ay    of    himself,    Or    anything    ill    the    world    may    -ay    of    itself,    there    is 

nothing  that  bo  advertises  anything  as  real  merit  upon  the  part  of  anv  desir 
to     le     advertised.     I   am  convinced  of  this,  that  the  interests  of  the 
privately  owned  companies  are  quite  -afe  in  the  hands  of  those  who  repn 
them   in  the   Province  of  Quebec.     It  is  obvious  that  with  them  largely  will 
lie  the  duty  of  exhibiting  the  merit-  of  privately  owned  corporations. 

In  conclusion  I  should  like  to  endorse  all  that  has  been  Baid  as  to  the 
high  position  of  electrical  interests.  That  being  bo,  it  Beams  to  me  that  we 
cannot    too   greatly   emphasize   every   way   that   can    possibly   be   adopted    of 

getting  co-operation.    Those  who  are  working  together  in  a  u I  cause  cannot 

be  too  closely  united.    For  thai   reason,  as  you  in  this  present  session,  we 

ating   ourselves   with    thi     I  Association,     under     w 

we  have  our  meeting   tonight.      Nor  -hall   *  the  words  we 
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have  listened  to  this  afternoon  from  our  visitor,  Mr.  Bump  as  to  the  high 
position  occupied  by  the  electrical  industry.  I  should  not  be  content  to  be 
associated  with  anything  which  did  not  permit  of  the  calling  forth  of  the  best 
in  us,  and  when  I  say  the  Vest  I  do  not  mean  the  best  of  the  hand  and  head 
alone,  but  the  best  of  the  heart  also.     (Applause). 

Mr.  Dion  : — The  convention  is  not  complete,  and  would  not  be  complete, 
without  the  motion  which  I  claim  the  privilege  to  now  move.  My  motion  is, 
first,  a  vote  of  thanks  to  our  retiring  President  for  the  manner  in  which  he 
has  filled  the  office.  I  shall  not  attempt  to  say  any  more  about  it.  I  shall 
not  attempt  to  praise  him  because  in  the  first  place  I  do  not  feel  equal  to 
doing  justice  to  the  subject,  and  besides  it  would  seem  to  me  like  an  attempt 
to  paint  the  lily.  I  shall  say  no  more  about  that — you  have  seen  him  at 
work  and  you  appreciate  him  as  well  as  I  do.  I  move  that  the  thanks  of  the 
Association  be  formally  presented  to  him   and   recorded   in   our  books. 

I  would  like  in  order  to  save  time  to  suggest  another  motion,  and  couple 
with  this,  the  thanks  of  this  Association  for  the  courtesies  we  have  received 
at  the  hands  of  the  people  of  Quebec.  I  shall  not  attempt  to  enumerate  these 
courtesies  or  the  people  who  were  responsible  for  them.  I  shall  leave  it  to  the 
Secretary  to  make  a  proper  list  to  put  upon  our  records,  in  order  that  no 
one  may  be  forgotten.  We  shall  all  carry  with  us,  as  we  always  do  when 
we  leave  Quebec,  the  most   pleasant  memories.    (Applause). 

Seconded  by  the  whole  meeting. 

The  President: — Of  course  there  is  nothing  more  to  be  said  by  me  so 
far  as  the  personal  part  is  concerned,  except  to  give  you  again  my  sincere 
thanks.  As  to  the  other  reference  with  regard  to  the  City  of  Quebec,  of 
course   I   heartily  sympathize. 

SMOKING  CONCERT  ON  16th,  OF  JUNE. 

On  the  evening  of  the  16th  of  June  a  Smoker  was  held  in  the  Chateau 
Frontenae  under  the  patronage  of  the  Electrical  Co-operative  Association  of 
the  Province  of  Quebec,  Mr.  A.  Munro  Grier  acted  as  Chairman.  Besides  the 
many  entertainments  which  were  provided,  the  following  speeches  were  among 
the  features  of  the  evening. 

Mr.  W.  L.  Goodwin,  at  Smoker,  June  16th. 

Mr.  Chairman  and  Gentlemen: — Really  it  is  a  shame  to  take  this  seriously 
tonight,  and  I  am  not  going  to  do  so.  I  was  very  much  interested  in  the 
singing  of  ''I'm  Always  Blowing  Bubbles",  as  that  reminds  me  of  a  meeting 
I  attended  in  New  York  in  February,  1917,  just  after  arriving  from  Califor- 
nia where  I  heard  it  said  about  myself:  "That  chap  will  have  his  tail  between 
his  legs  in  a  couple  of  weeks,  and  be  on  his  way  back  to  California,"  because 
I  have  been  blowing  bubbles  for  this  past  many  years  about  this  conception 
of  co-operation,  and  bringing  it  to  your  home  town,  and  no  one  seems  to 
know  what  it  is  all  about. 

After  knocking  around  the  eoutnrv  with  my  good  friend,  Sam  Chase, 
for  four  or  five  years  in  the  different  localities,  telling  those  interested  how 
they  might  be  a  part  of  this  great  organized  electrical  industry,  by  talking 
organization  in  their  home  town  and  making  themselves  a  part  of  it,  we  are 
honoured  here  tonight,  and  I  consider  it  a  real  honour  to  have  the  pleasure 
of  standing  on  the  same  pltaform  with  Mr.  A.  Munro  Grier,  President  of 
your  Association,  and  our  newly  elected  President  of  the  National  Asso- 
ciation, Mr.  Bump. 
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iiin-r   interesting  as  we  Btudy  the  development   of  th tw<> 

disc,  tbat,  properly,  tin-  great  master  minds  of  the  elec- 
trical industry  in  these  organizations  bare  well  spent  their  time  for  these 
1  years  struggling  with  the  great  engineering  and  financial  problems, 
affecting  the  npbnilding  and  development  of  the  I » : t — i < -  parts  of  the  industry, 
ami'  there  is  -till  much  to  be  'lone  in  that  respect.  Because  of  highly  tech- 
aieal  nature  of  our  business,  these  organisations  took  the  form  of  technical 
organizations,  and  they  shall  perhaps  ever  be  sustained  as  Buch. 

I'.nt   in  struggling  with  ti great   technical   problems,  we  seem   to  lose 

sight    of    two    fundamental    features   of    general    and    eomplete   organization 

First,  that  all  of  our  organised  effort   in  the  past  has  1 n  more  or 

i  a  mutual  nature,  for  nearly  all  of  our  work  for  the  past  31  years  has 
largely  within  our  own  family,  and  second,  the  organization  work  and 
all   t-  i    rli.it   went  with   it   were  naturally  dealt    out   to  men    of     a 

technical   or  financial   training  within   the  industry.     Very   properly  bo,    but 
particulars   which    we   must    include,   as    Mi.   Thornton    bo   well    brought 
d   bis  talk  to. lay  at   lunch,  are  thai   having  developed  this  wonderful  in- 
dustry technically,  we  now  .nine  to  a   realisation  that   it   is  time  to  develop 
plans  to  go  out   and   sell  this  wonderful  commodity  to  the  pubtic.     In   doing 

•  must  provide  a  place  in  our  organisations  for  salesmen  in  the  industry 
and  that,  after  all.  is  what   these  co-operative  associations  do.     They   bring 

h  man  '-  home  town  an  opportunity  to  make  him  and  his  work  a  part 
of  tin-  great  organisation,  ami  it  i»  not  unreasonable  to  assume  that  in 
anotbei  three,  four  or  five  year-  the  great  Canadian  EneetrieaJ  Association 
ami    the    great    National    Electrical    Association    will    be    tremendous   active 

•r    yood.         There    will    be    in    every    community      on      this      continent 

meetings  at   least   monthly,  with  every  man   in  the  electrical   business  feeling 
that  be  has  a  particular  part  to  play  in  this  drama — that  is  the  thought  Mr. 

•  and  I  have  had  in  our  endeavor  to  -tart  these  local  co-operative  organ- 
tions.      They   are   merely   B   Btepping  -tune   to   one  great   electrical    family. 

Then  the  next  serious  or  fundamental  thing  to  remember  is  the  fact  that 
having  acquired  this  wonderful  technical  knowledge  of  the  electrical  business, 
we  have  assumed  that  the  great  mass  of  people  on  this  Continent  have  un- 

tood    our    mysterious    language,    but    they    have    not.      They    have    still    to 

.  or  we  have  yet  to  learn  a  language  and  to  Bpeak  a   language  that  is 

prehended  by  the  average  man  on  the  street.     It  would  be  well  for  all  of 

as   to   read   the   wonderful   contribution   of    Mr.    Kennedy,    of   the   Southern 

California    Edison,    the    look    he    wrote    being   entitled,   "The    Man    on    the 

■  •."     It   i-   really  a   wonderful   insight   on   the   lack   of   understanding  of 

technical  men  in  marketing  our  commodity — electricity. 

Now,  another  fundamental   principle  our  organisations  must   learn: —  we 
not   realised  that,  in  order  to  draw  the  whole  electrical  industry  ahead, 
each  component   part  must   be  prosperous,     it   i-  -aid  that  without  the  pros- 
perity of  the  central  station  group  the  electrical  industry  as  a  whole  cannot 
be  prosperous.    Well  said!     And  the  contrary  of  that,  unless  the  manufacturer, 
obber  and  contra. tor  dealer  are  prosperous,  the  central   station  cannot 
(•••   prosperous,   because   in   these   three   groups   of   manufacturer,   contractor- 
i  jobber,  employees  out-number  by  several  tune-  the  total   number 
of    people   employed    in    the   central    station    group,   and    if   these   additional 
•   going  along  in  synchronism  then'  i-  a  break  in  the  chain,  bo 
that  we  mii-t  find  a  common  ground  on  which  we  can  all  participate  and  one 

I  OOSt     t  ■  •  of    the    other. 
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Now  perhaps  a  lot  of  our  trouble  in  the  past  has  been  due  to  misunder- 
standings, difficulties  which  we  have  encountered,  as  in  the  ease  of  the  small 
retailer,  small  jobber,  or  small  manufacturer,  jealously  watching  one  another. 
In  order  to  build  their  small  business,  we  must  make  them  prosperous,  then 
thev  will  become  great  boosters  for  the  whole  electrical  industry. 

Another  fault.  Here's  one  of  the  greatest  industries  in  the  world,  no 
doubt  the  greatest,  and  until  the  last  few  years  we  were  without  retail  dis- 
tribution. I  mean  retail  distribution  in  the  broadest  sense.  In  most  of  the 
communities  of  this  Continent,  the  public  has  been  served  by  one  retailer,  and 
we  have  not  yet  gotten  far  ahead  on  the  job.  for  unless  we  establish  the 
many  contacts  the  very  nature  of  our  business  necessitates,  and  make  com- 
mon display  of  our  utility  business,  as  live  merchants,  we  cannot  hope  to 
satisfy  public  demand.  The  public  resents  being  compelled  to  accept  one 
source   of   supply,   even   electricity. 

In  every  other  line  of  endeavor,  at  the  slightest  dissatisfaction,  we  trans- 
fer our  trade  to  someone  else.  %  In  the  public  utility  end  of  our  business,  no 
matter  how  dissatisfied  the  public  may  become,  they  have  little  opportunity 
to  transfer  this  business  elsewhere,  and  ^o  we  are  constantly  subject  to 
criticism  on  the  part  of  the  public.  The  manufacturer,  dealer  and  contractor 
very  often  have  wonderful  opportunity  to  explain  the  peculiar  position  in 
which  the  public  utility  company  is  placed,  and  such  explanations  or  such 
service  rendered  on  the  part  of  the  dealers  and  jobbers,  and  manufacturers 
to  the  central  -tation  interests,  merits  and  commends  and  brings  forth  the 
kind  of  support  which  you  have  iu  the  testimony  of  tonight  in  Mr.  Thornton 
aud  Mr.  Norris,  and  many  other  men  engaged  in  the  utiilty  business  in  this 
Province,  in  which  they  play  their  part  to  make  your  business  successful. 

Merely  think  and  take  every  opportunity  on  your  part  to  say  a  good 
word  for  them,  and  this  will  mean  true  spirit  of  co-operation  and  true  exchange 
of  service  one  to  the  other.  It  is  a  great  privilege  to  play  just  a  small  part 
in  the  building  of  this  co-operative  idea.  It  is  an  honour  and  privilege  to 
me  tonight  to  tell  you  that  1  have  just  been  nominated  to  take  charge  of 
the  Society  for  Electrical  Development,  of  which  Mr.  H.  L.  Doherty,  President 
of  the  Company  with  which  Mr.  Bump  is  associated,  was  the  first  President 
aud  remained  its  President  until  one  and  a  half  years  ago.  This  Society  has 
accomplished  a  great  many  things,  among  them  the  "Say  Merry  Christmas 
Electrically"  campaign,  and  other  campaigns  undertaken  by  the  Society 
have  brought  to  each  community  an  opportunity  for  the  men  to  get  together 
and  carry  out  these  ideas  in  their  community.  In  the  future  work  of  the 
Society  we  have  no  thought  of  overlapping  or  duplicating  any  of  the  work 
of  any  of  the  existing  associations  but  to  supplement  them  and  to  do  such 
things  as  cannot   be  done  by  any  other  form  of  organization. 

As  to  some  of  the  things  that  seem  to  be  desirable  that  the  Society 
should  undertake,  there  is  a  great  need  on  this  Continent  for  experienced 
men  who  are  capable  of  going  out  and  marketing  the  securities,  not  only  of 
our  public  utilities  but  of  the  manufacturer,  jobber  and  retail  stores,  that 
need  money  ever  increasingly.  We  have  an  utter  lack  of  trained,  experienced 
men  to  meet  the  demand  of  marketing  these  scurities.  We  shall  undertake 
the  formation  of  a  school  to  train  men   for  that   highly  important  work. 

Thrift  League.  There  is  a  great  opportunity  to  inoculate  in  the  men 
of  every  electrical  concern  the  thrift  idea  as  applied  to  our  own  business.  To 
give   an    example   of   what    I   have    in   mind.      Would    every   man    in   this   room 
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•    of  securities   please   raise  his   hand  '     I-   it    Dot     in 
ceivable   that  t  to  d   :i - k i 1 1 *_r  tli«'   public   to   buy   the 

securities  of  th<  I    public  utility  companies  when   we   reflect   bucd  con- 

fidence as  evidenced  by  the  raising  of  hands  tonight!     What  yon   have  seen 
ght   has  happened  all  over  this  Continent.     In   Detroit,  a  yeai   ago   in  a 
meeting  of  50  men,  2  men  raised  their  hands  in  reply  to  that  question.     W« 

■  g  rtart   in   th<    9  a   Thrift    League,   in   which  we  are  gi 

tn  a-k  everj  one  of  you  men  to  invest  in  the  securities  of  some  public  utility  ; 
and  every  dollar  that  is  invested  will  be  expended  and  reinvested  in  (ana. la. 
We  are  even  willing  to  supplement  your  contributions,  or  your  expenditures 
or  investments,  with  an  additional  Bum  in  order  I     _  i  encouragement  to 

■  this  idea  over.     We  want  every  man  in  tin1  industry  to  take  the  obligation 

within  twelve  months  he  will  be  the  owner  of  a  public  utility  security, 

■nt'  security  of  the  electrical   industry,  even  though   it   may   be  only  for 

Hilar.     Once  having  acquired   the  habit   of  thrift   and   investing   in   our 

odustry,  we  "ill  then   be,  able  to  go  forth  with  courage  and  confidi 

ami   interest   the   people   to   invest,  and   we   never  can    preach   thrift   until   we 

e  it.  and  we  should   practice  it  in  our  own   indsutry. 

•  a  legal  department  who--'  duties  it  will  be  to  watch  the  tendencies 

gislation.     Only  two  weeks  ago  in  Chicago  was  presented  the  most  vind- 

law  that  the  electrical    industry  ever  encountered,  which   if  allowed  to 

would  have  throttled  the  industry,  of  that  city.     5Tou  have  no  legislation 

inada  that  has  turned  your  industry  inside  out,  but  this  legislation  was 

■i  and  lie, 'din.-  effective  before  we  realized  what   it  was  about. 

Hence  oui    need   for  a  department  or'  trained   men   who  will  study  legislation 

and  keep  us  informed.     When  this  lull  appeared  in  Chicago,  every  association 

wa-   notified  and   asked   to  send   three   representatives  to  Chicago,  and   every 

Association   stood   up  and   reported   its  protest.     Had   this   passed   in   Chicago 

it    would    have    'plead    continent  wide. 

An    expert    statistical    department    to   compile   data    so   that    we   may   all 
intelligent    knowledge    of   our   problems.      Dp    to    the   present    we   have 

wandered    like    children    in    the    night.       We    have    need    for    essential    data    for 

branch   in  the   industry.     The  compilation  of  these  statistics  and  their 

initiation   through    the   trade   will   enable   you   men   to   more   intelligently 

•  your  business.     In  addition  to  the  credit   note-,  there   is  a   tremendous 

■  meya   to   finance   fc]  instalment    business   that 

ay    would    absorb   perhaps   one   billion    dollars   of   money    if    it    was 

available.     We   cannot    sell   appliances   on   this   Continent   to   fill   the  demand 

with  which  the  public  responds,  t  ecause  we  have  not  the  i ey  to   finance 

the  instalment  business.     We  must  find  a  way  to  do  it.  by  providing  you  with 

who  will  help  you  to  develop  in  your  district  the  ability  to  finance. 

A    -;  men   trained   not   only   in   tin'  r\ft- 

.   but    men   trained   to  l'o   before     ham   ■  ommerce,  clubs, 

etc.,   in    oi  ler   to  translate  the   message  of   the  electrical 

and    women    of   this   country.      We   have   no   direct 

i  Tin-  electrical  industry  and  the  [  of  the  public,  and 

sed    institution   to   train  available   in   every   com- 

i  ontinent   to  age  to  the   public.     The 

.  h  a  message,  but  we  hi  ned  to  put   it  over. 

mittees   which   will   be   formed   through    these   organizations, 

up   important   questions,   w  hi 

public    in   theii    communities.  ondence   schools 
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that  will  be  available  to  all  men  in  the  industry.  90%  of  the  men  who  will 
manage  the  electrical  industry  in  the  future  are  coming  from  the  mechanical 
class.  Supply  of  men  from  our  colleges  and  universities  is  not  sufficient.  We 
must  provide  training  schools  so  that  we  shall  have  large  number  of  technical 
men  available  for  this  retail  business  that  is  going  on.  Study  of  the  text 
books,  not  only  of  the  U.  S.  and  Canada,  but  of  the  whole  world.  It  is  most 
interesting  to  study  the  text  books  of  Germany  and  observe  how  that  country 
has  introduced  into  its  institutions  the  message  of  the  industry.  Outside  of 
the  colleges  there  is  practically  nothing  said  about  the  electrical  industry 
today,  we  should  take  the  child  and  turn  its  mind  to  the  electrical  industry  in 
the  hope  that  we  will  have  a  uniform  supply  of  trained  talent  coming  through. 
Those  are  just  a  few  of  the  things  we  are  going  to  undertake.  We 
already  have  through  the  Society  accomplished  a  great  many  things,  and  wre 
have  a  great  deal  of  available  data  at  your  command,  through  the  call  of 
Mr.  Thornton  and  your  Co-operative  Society. 

We  are  in  this  peculiar  position,  we  have  an  organization  quite  unusual, 
an  institution  with  a  commercial  end,  but  with  an  educational  purpose, 
supported  by  business  institutions  with  no  direct  return  for  their  membership, 
an  organization  with  an  income  of  $120,000  per  year,  and  a  staff  of  some 
28  are  at  your  command.  Whenever  we  can  be  of  service  to  you,  we  are 
always  too  happy  to  do.  so.  In  August  Mr.  Chase  and  I  will  visit  Halifax, 
and  on  our  return  we  will  be  in  Quebec  on  August  18th.  If  you  gentlemen 
wish  a  meeting  here,  we  will  be  very  glad  to  take  up  such  subjects  as  retailing, 
and  will  give  formulas  and  information  which  we  believe  will  help  in  solving 
business  troubles  in  your  localities.  Any  time  we  can  be  of  service  in  any 
way,  we  are  at  your  command,  and  of  course  there  is  no  charge  for  any 
service  we  can  render.     (Applause). 

Mr.   S.   A.   Chase,  at  Smoker,  June  16th. 

Mr.  Chairman  and  Gentlemen: — I  did  not  prepare  this  programme.  If 
I  had  prepared  it,  I  should  have  put  my  name  down  first,  ahead  of  Mr. 
Goodwin's.  During  the  last  four  or  five  years  I  have  prepared  all  the 
programmes  and  I  was  very  careful  to  put  my  name  down  ahead  of  Bill's, 
and  I  always  had  the  opportunity  to  talk  before  Bill,  therefore  the  audience 
remained.  Except  in  one  place,  in  Jacksonville,  I  think  it  was,  but  perhaps  it 
was  Miami,  I  talked  last,  as  I  am  talking  tonight,  and  after  I  had  got  about 
half  way  through  my  talk  I  discovered  there  was  only  one  man  in  the  audience. 
After  I  went  up  and  said  "Thank  you,  old  man,  for  staying  through  that 
speech,"  he  said,  "Hell,  I  had  to  stay.     I'm  the  janitor." 

Last  night  I  made  you  a  lot  of  promises.  I  was  going  to  talk  about  the 
Goodwin  plan,  harmonizing  the  industry,  about  better  wiring,  becoming  better 
business  men,  and  so  forth.  But  I  am  not  going  to  keep  that  promise,  because 
this   would   be   impossible   on   account   of  the   late   hour. 

We  have  been  working  hard,  not  only  in  the  IT.  S.  but  in  Canada  as 
well,  for  several  years,  as  you  know,  with  splendid  results,  and  only  wish  I  had 
time  to  tell  you  all  about  it.  A  boy  said  tonight:  "Sam,  when  you  speak 
during  the  smoker,  don't  be  serious."  They  know  that  usually  I  am  serious 
in  my  talks.  I  said  I  wouldn  't  be  serious,  then  I  looked  across  the  room  and 
saw  an  old  friend  who  has  never  heard  one  of  my  serious  talks,  and  I  thought 
perhaps  I  might  lose  some  of  the  reputation  that  I  have  had  with  him  for 
the  las t  35  years,  <o   I  am  going  to  be  serious,   for  a  moment. 
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Last  evening   I   told  you  that  this  was  tin-  t'ii-t   time   I   bad 

.Mr.  <; [win   in  a         ting  of  this        •   since  he  became  head  of  t 

for   Electrical   Development.     Another  strange  coincidence  happens   in  <.,>  . 

Iways  loved  bo  well,  and  as  yon  old  timers  know,  I   have  always 
gel   up   to   frequently.      Before   leaving    New    York.    I 

to  80  or  s"  of  mj    g i   friends  on  the  Bubject  of  the  Bociety  for  Electrical 

lopment,   appealing    t<>   them    to    become    members,   and    telling   them    ;ir 
lerable   length   why    I    suggested   that   they  co-operate   with   thi     3 

To-night  1  bam >ured  the  first  subscription.     I  am  going  to  hand  Bill  :i  . 

them.     I    am   going   to  take  the   liberty   of   reading  tiii-   letter   I    received  at 
Queb 

••My  dear  Chase:  —  I  am  very  glad  to  note  the  interest  you  are 
having  in  our  welfare,  in  our  future  development  in  tin-  electrical  in- 
dustry. It  has  been  my  intention  after  hearing  the  fine  talk  given  at 
Hot  Bprings  by  Mr.  Goodwin,  that  there  was  only  one  thing  we  bad  to  do. 
and  that  waa  to  join  the  Society  for  electrical  development,  and  the 
opportunity  you  offer  me  is  indeed  most  opportune,  and  I  am  taking 
advantage  by  enclosing  cheque  for  (125,  covering  $500,000  volume  of 
business  which  we  had  in  the  electrieal  supply  line. 

I  noted  with  interest  copy  of  Westinghouse  Electric  Mfg.  Co.  General 
Letter  4:':'.  and  also  the  rebirth  of  the  Bociety  for  Electrical  Develop- 
ment. 

Wishing   you    success   at    the    Convention    of   the    Canadian    Electric 

ty,  and  with  many  thanks,  I  remain"  i  with  cheque  attached  i.  (Applause  . 

I   am   going   to  take   up   about    three   minutes   more   of  your   time  with   this 

-  talk,  and  then   I  am  going  to  tell  a  story.  Several  year-  ago   I   met  Mr. 

Goodwin  for  the  first  time.     After  hearing  Mr.  Goodwin    il    think   he  talked 

about  two  hours)    I   made  up  my  mind   that  there  was  only  one  slogan   that    1 

could  think  of  that  was  fitting  for  that  great  work  he  was  going  to  start  on — 

a  work  which   1    hoped  later  to  join  him  in.     That,  as  1   have  told  some  of  you 

before,    was    the    Blogan    "Live    and    Help    Live.    '      The    reason    I    thought     of 

that    was,   that    it    was   a    much    better   slogan    than    that    old    >loyan    of    "Live 

and   Let  Live",  because  '"live  and  hejp  live'"  teaches  true  co-operation.     Then 

later  I   thought   of  another  slogan,  and  that   was  the  slogan   L,r   "Co-operative 

Competition-'    instead   of   "Destructive    Competition".      I    feel    that    we    all 

follow  that  slogan  just  a-  well  a-  fighting  each  other  without  reason.     I  am 

happy    to    Bay    that    all    of    the    difficulties    that    we    have    experienced     in    the 
past    in    living   up   to  those   slogans'    in    the    I'.    S..   and    in   Canada   as  well,   have 

ppeared,  and  I  feel  in  a  great  measure  it  was  due  to  the  following  of  the 

din  [dan.  and  all  living  up  to  tin-  real  slogan  of  "Live  and  Help  Live." 
In  other  word-,  we  have  had.  and  now  have  the  right  attitude  of  mind,  and 
that    IS    the    only    foundation    upon    which    we    should    endeavour    to    co-operate. 

I  would  like  to  talk  to  you  at  considerable  length  about  these  matters,  but  the 

hour   i-   late  and    1    promised    not    t'>  talk   -eriou-ly. 

There  i-  one  thought   I  would  like  to  leave  with  you  ami.  that   is  we  do 
ir  opportunities.     We  don't  in  Canada  or  in  the  i 

I1"  you    know    only   about    two   we-k-   '>_:"    I    discovered    in    New    York   City   there 

177  women's  elubsl     About   15, are  members  of  these  women's  elubs, 

yet    we    have    not    fold    them    the    Story    of    letter    Service,    of    convenient    outlet-, 

and  how  to  save  work  through  the  u f  electrical  appliances.     177  women's 

club-,    j ii- 1    think,    in    that    one   city    alone.       15    to    III. I    member-,    and    -imilar 
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clubs  all  over  the  U.  8.  ami  Canada.  What  an  opportunity  to  demonstrate 
to  these  members  the  advantages  of  electrical  appliances.  What  an  opportun- 
ity to  demonstrate  the  necessity  for  better  wiring  convenience  outlets  and  yet 
no  one  seems  to  have  thought  of  it. 

1  was  going  to  talk  tonight  for  an  hour  and  Mr.  Goodwin  was  going  to 
talk  another  hour,  on  up-to-date  wiring  campaign  and  on  convenience  outlet 
campaign  but  time  will  not  permit.  Here  is  a  reproduction  of  an  actual 
scene  in  a  dining  room  in  Brooklyn,  N.Y.,  where  there  were  no  convenient 
outlets  in  a  new  house  completed  'A  or  4  months  ago.  You  see  how  the  poor 
housewife  had  to  get  upon  a#  chair  and  make  connections  with  the  chandelier 
over  the  dining  room  table.  We  have  encouraged  throughout  the  U.  S.  and 
Canada  these  convenience  outlet  campaigns,  and  are  making  wonderful 
progre.-s   in    stimulating   the   addition   of   outlets. 

Another  chart  1  would  talk  if  time  would  permit  is  this  chart  showing 
the  wonderful  progress  in  merchandise  sales.  Here's  a  reproduction  of  a  chart 
prepared  by  "Electrical  Merchandising".  You  can  see  the  wonderful  in- 
crease in  the  sale  of  merchandising  appliances.  You  will  notice  that  we  just 
trailed  along,  practically  doing  nothing  for  years  until  a  few  years  ago.  I 
feel  also  that  this  remarkable  showing  is  the  result  of  co-operative  work  and 
association  work,  just  like  the  work  the  co-operative  association  Mr.  Thorn- 
ton is  the  head  of  here  is  doing,  but  we  have  only  scratched  the  surface. 

Recently  I  heard  a  new  definition  of  a  pessimist.  A  pessimist  is  a  mau 
who  has  both  belt  and  suspenders,  for  fear  his  trousers  will  fall  off.  Let's 
boost,   not   knock,  let 's   be   optimists   and  not  pessimist-. 

In  conclusion,  I  regret  that  the  lateness  of  the  hour  makes  it  inadvisable 
for  me  to  talk  to  you  at  length,  but  I  would  like  to  leave  this  one  thought 
with  you  and  that  is  that  you  follow  this  slogan  I  have  told  you  about  of 
"Live    and    Help   Live''    in   your   business    relations   with    one   another. 

Thank   you.      (Applause). 

Mr.   M.  R.  Bump,  at  Smoker,     June  16th. 
Mr.  Chairman  and  Gentlemen:- — 

I  did  not  know  when  I  talked  this  afternoon  that  I  wa*  supposed  to 
save  a  part  of  my  address  for  this  evening,  so  it  leaves  me  in  a  rather  em- 
barrassing po-itiou  to  get  up  and  talk  again.  I  am  also  informed  that  my 
good  friend,  Deacon  Onken  of  the  Electrical  World,  who  kindly  took  my  place 
last  evening,  also  made  my  speech  for  me  in  advance  and  this  leaves  me  -till 
more  at  sea  to  present  anything  new  to  you. 

The  one  great  goal  ahead  of  us  is  ••Everything  Electrical  Everywhere", 
not  ouly  from  the  standpoint  of  selling  service  or  selling  appliances  or  man- 
ufacturing appliances,  or  wiring  houses,  but  from  the  broad  viewpoint  of 
helping  to  promote  the  best  good  of  the  whole  industry.  We  must  all  feel 
a  sense  of  duty  greater  and  more  impelling  than  our  own  selfish  ends.  The 
foundation  of  success  is  co-operation  in  every  branch  of  the  industry  and  I 
believe  the  electrical  industry  is  making  a  rapid  stride  in  this  direction.  I 
have  heard  people  who  have  been  in  attendance  at  national  gatherings  of  other 
industries  report  that  work  of  a  co-operative  nature,  or  of  a  progressive  and 
constructive  nature  is  at  a  low  ebb.  Our  industry  is  about  the  only  one  I 
know  of  that  seems  to  be  conducting  its  busine>s  in  a  normal  way  ami  with 
confidence  in  the  immediate  future.  We  are  beginning  to  realize  that  any 
man  who  is  in  any  way  interested  in  any  part  of  the  electrical  industry  is 
interested  in  it  all.  We  cannot  any  of  us  be  -elfish.  I  want  to  say  a  word 
of  warning  to  the  central   station   man.  .  He  must  be  just  a-  careful  to  safe- 
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interests  of  the  maau f arturer,  jobber  and   contractor  as  ha 

guard  hi-  o\\  n    righl  e  it  is  only   by  creating  a   fair  field  for  all 

j  man  in  anv  branch  of  the  industry  a  fair  and  full  chance 

in   bis  branch   that   we  can   hope  to  maintain   that   unity  which   is 

to  make  the  industry  su  it  should.     If  we  can  only  realize 

strength  that   lies   behind   unity  and   keep  the   big   goal   ahead   <>f  us,  we 

arc  bound  to  :  There  may  be  differences  from  time  to  time  between 

branch   of    the    industry    and   another,    or    between    one   corporation    and 

ther,  but  if  those  differences  can  only  be  viewed  in  the  light  of  the  fact 

that         ,  must   be  mutual  and  that   the  goal  ah. -a. I   ia  big  enough   for  u« 

•ill.  they  will  soon   be  -«'t 1 1«-- 1  in  a   fair  and  amicable  way.     It'  we  approach 

problems   in   that   spirit,    I    am   sure   we  will    find   that   the  developments 

we  bare  been  talking  about  will  become  realities  during  the  neat  four  or  five 

-■     It   was  said  at  Chicago  that  the  electrical  industry  will  n I  $1, >.- 

""".•  over  the  next   five  years  in  tin-   United  States  alone.     Surely 

there   is   room   enough    in   a   field   as  great   as   that    for  all   of   us  to  achieve 
ess. 

i  o-operation  in  the  electrical  industry  is  getting  its  boost  from  the  feeling 
nf  mutual  interest.  It  has  been  a  new  industry  and  an  industry  with  great 
possibilities,  but  it  had  not  stood  the  test  of  time,  it  had  not  been  through 
crises  such  a-  the  last  four  or  five  years  have  brought  about  and  had 
not  thoroughly  substantiated  it-  claim  for  permanence  and  pre-eminence  as 
an  industry.  We  can  now  ^o  forward,  having  withstood  the  greatest  possible 
teat  and  having  survived  it  honorably  and  with  credit,  and  continue  to  pro- 
claim to  tlic  world  what  a  great   industry  we  really  have. 

National  associations  are  all  right  to  educate  their  own  people  and  the 
people  directly  connected  with   the   industry,  but   they  do   not   reach   beyond 

those    inn liately   connected    with    the   membership.      Every    man    in    the    in- 

dustry  has  a  duty  to  perform,  in  telling  hi-  friends  outside  the  electrical 
industry  of  it-  wonderful  possibilities.  The  fact  is  that  around  the  magic 
word  "electricity"  is  built  up  an  industry  that  stand-  up  and  claims  to  the 
world    that    it    i-   the   beat    industry    in    the    world    and    ran    prove    it.      We    must 

reach  the  world  with  that  message  and  we  will  find  that  our  pathway  will 
■  e  lighter  and  our  ta-k-   become  easier  as  the  world   I  ecomes  educated 

to    this    viewpoint. 

\\\-  have  not  realized  our  own  strength.     We  have  not  realized  the  added 
strength  of  united  effort.     We  have  been  in  many  cases  like  the  sleeping  giant 

that    did    not    know    hi-   own    Strength.       I   p    to   B    short    time   ago   very    few    men 

had    vision    enough    to    realize    the   tremendous    possibilities   of    the    industry. 

Only  today  are  we  beginning  to  yet   -ome  idea  of  these  possibilities.      We  must 

do  our  utmost  to  have  the  world  realize  them  as  fast  as  we  can  visualize  them 
if  we  are  to  do  our  duty  to  the  industry  and  to  ourselves. 

I   am   reminded  of  a   little  story   that   you   have   perhaps  all   heard,   but 

whenever  I  think  of  cooperation  and  pulling  together,  and  when  I  think  of 
working    with    never   a    fear   of    failure,   this    little   story   comes    to   my    mind. 

Out  in  a   Western  railroad  yard  there  was  a  heavy  string  of  freight  cars 

moved    over    tin-    mountain.      The    iiew    -tarted    out    to    find    an 

engine  to  take  this  Btring  over  the  hill.     They  -tarted  down  through  the 
and  every  big  engine  was  asked   in  turn  a-  the  crew   came  to  it  whether  it 
felt   big  enough  and  Btrong  enough   to  carry  the  string  over  the  hill  ami   in 
each   in-tame  there  was  a   shower  of  -park.-,  a   hissing  of  -team  and  th. 
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engine  answered  "I  don't  think  I  can;  I  don't  think  I  can."  Finally  they 
came  to  the  end  of  the  yard  and  nothing  was  left  but  a  little  snub-nosed 
switehy  engine.  The  same  question  was  asked,  and  little  switehy  replied,  'Let's 
try ;  let  'b  try. ' '  So  they  got  it  out  on  the  main  line,  coupled  it  up  with  the 
string  of  cars,  and  it  said: 

' '  I  t-h-i-n-k  I  can,  I  t-h-i-n-k  I  can,  I  t-h-i-n-k  I  can,  I  t-h-i-n-k  I  can, 

I  think  I  can,  I  think  I  can,  I  think  I  can,  I  think  I  can." 
and  over  the  hill  it  went. 

Now,  the  moral  is  that  we  are  all  more  or  less  like  the  snub-nosed  switch 
engine  and  we  must  not  be  like  the  big  engine  that  refused  to  try  their  power. 
Few  of  us  realize  the  power  that  is  in  us  for  good  until  that  power  is  put 
to  the  test.  So,  my  message  to  you  tonight  is  to  get  behind  this  game  first, 
last  and  all  the  time  and  we  will  put  it  over  and  make  the  world  believe  and 
know  that  the  one  real,  live  industry,  worthy  of  the  confidence  of  every  man, 
no  matter  where  he  may  be,  is  the  industry  that  is  built  around  the  magic 
word  "Electricity."     (Applause). 

Me.  K.  B.  Thornton,  at  Smoker,  June  16th. 

Mr.  Chairman  and  gentlemen,  this  meeting  tonight  is  a  good  example 
of  what   constitutes  co-operation. 

When  the  Canadian  Electrical  Asociation  were  making  the  arrangements 
for  their  annual  convention  at  Quebec  they  intimated  that  they  were  prepared 
to  give  the  Electrical  Co-Operative  Association  an  evening  during  the  con- 
vention in  which  we  should  have  an  opportunity  of  expressing  our  ideas  on 
the  co-operative  movement. 

In  making  this  suggestion  the  officers  of  the  Canadian  Electrical  Asso- 
ciation evidently  thoroughly  appreciated  what  true  co-operation  meant,  and 
the  Electrical  Co-Ooperative  Association  were  only  too  pleased  to  avail  them- 
selves of  such  an  opportunity. 

The  Electrical  Co-Operative  Association  was  formed  about  a  year  ago, 
but'  as  might  be  expected  there  has  been  some  considerable  difficulty  in 
getting  the  movement  properly  started,  seeing  that  there  is  always  some  con- 
siderable inertia  to  overcome  in  getting  any  new  movement  properly  going, 
and  this  fact  is  particularly  true  of  our  own  Province  of  Quebec. 

Our  first  move  was  to  get  together  a  strong  Advisory  Council,  represent- 
ative of  the  Manufacturers,  Contractor-Dealers,  Jobbers,  Public  Utilities,  in- 
cluding Tramway  and  Telephone  Companies,  in  fact  representatives  from 
everybody  directly  or  indirectly  associated  with  the  electrical  business. 

In  our  Province  we  have  had  to  take  into  consideration  the  fact  that  the 
largest  percentage  of  the  population  is  French,  and  consequently  we  arranged 
to  have  all  our  stationery,  publications,  etc.,  printed  in  both  French  and 
English. 

It  will  be  appreciated  that  on  account  of  this  fact  we  have  been  unable 
to  avail  ourselves  of  much  good  material  which  has  been  published  in  the 
United  States,  in  connection  with  the  co-operative  movement,  as  we  had  to 
arrange,  as  stated  above,  for  all  our  publications  to  be  in  two  languages. 

One  of  our  first  efforts  was  to  induce  the  Contractor-Dealers,  both 
French  and  English,  to  form  themselves  into  Associations,  as  sections  of  the 
Co-Operative  Association,  and  as  a  result  many  problems  have  been  discussed 
ami  settled  by  the  Contractor-Dealers  Associations,  with  most  beneficial  re- 
sults, and  the  Contractor-Dealers  have  also  had  conferences  with  the  Jobbers 
Association,   resulting   in    considerable   mutual   tenefit. 
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\-  fa     is  Public  Utilities  are  concerned,  I  may  Bay  that  during  the  past 
there   baa   been   more  co-operation   on   mar-  ting    Public    Utility 

t iompaniee  tin-!  ;  een  known  I.. ■• 

ourse  <>ur  great   trouble   ia   to   make  everyone   understand   the  anus 

of   the   Co-Operative    Association, — hoi. liny   , tings   and    talking   does    little 

and     direct    evidence    of    work    actually  accomplished    la  absolutely 

-ary. 

Realizing  that  it  iraa  necessary  to  conduct  a  strong  educational  cam- 
paign in  order  to  educate  the  public  in  the  use  of  electrical  equipment  and 
appliances,  w.>  decided  that  the  first  thing  to  do  was  to  Btart  with  the 
Architects  and  Builders,  who  were  responsible  for  the  erection  of  buildings, 
an. I  tor  the  facilities  that  might  be  placed  in  these  buildings,  for  the  use  of 
electric  power  and  lighting;  through  the  courtesy  of  the  National  Electric 
Light  \-  ttion  we  were  able  to  secure  a  booklet  entitled  "The  Modern 
Home",  a  eopj  of  which  was  mailed  to  every  architect  in  the  Province  of 
Quebec 

This  little  booklet  has  also  been  rent  to  the  Builders  and  Contractors,  and 
i-  full  of  illustrations  Bhowing  the  wiring  facilities  which  may  be  installed  in 
ino.l. tii  homes;  we  are  most  hopeful  that  we  will  obtain  good  results  from 
■ante. 

We  have  also  received  from  the  National  Electric  Light  Association 
another  booklet  entitle. I  ' '  The  Comforts  an. I  Conveniences  of  Electricity  in 
the  Home",  which  we  are  now  having  translated  into  French,  ami  expect  to 
have  same  ready  foi  general  circulation  in  the  very  near  future,  ami  these 
will  lie  available  for  the  use  of  the  general  public. 

It  ha. I  been  hoped  that  this  booklet  would  have  1  .-en  available  for  this 
convention  but  unfortunately  owing  to  the  delay  in  securing  cuts  for  the 
illustrtaions,  our  efforts  in  this  direction  were  nullified. 

A    rery   elaborat ties  of   articles  on    the   electrical    industries    in   the 

Province  of  Quebec  were  also  to  have  been  prepared  by  an  engineering  paper  in 
time  for  tin-  convention,  but  unfortunately  owing  to  the  Printers'  strike  this 

itional  information  ha-  not  been  available;  however  in  spite  of  all  these 
troubles  and   delays  we   have  l  een  able  to  -how    real   results,  thank-  to  the 

perative  movement. 

On  each  or'  the  tables  tonight  you  will  fin. I  copies  of  our  Constitution, 
auto  a  1 1 ~ r  of  tii.-  names  of  men  who  are  associated  with  us  in  this  co-operative 
movement,  a-  members  of  the  Advisory  Council,  and  I  am  quite  sure  that  '•• 
out  of  ]n  of  these  men  are  individually  known  to  all  of  you.  the  fact  alone 
that  these  representative  men  are  supporting  the  co-operative  movement  o 
to  be  good  evidence  that  a-  far  a-  the  Co-Operative  Associat  on  ia  concerned, 
in  the  Province  of  Quebec,  it-  success  is  assured. 

We   have  been    fortunate   in   inducing   both    Mr.   Goodwin   ami    Mr.  Chase 

I an. I  a-  th.-y  are  present  with  u-  tin-  evening,  ami  amo 

the  li-t  of  speakers,  it  reems  rather  futile  for  me  to  describe  the  | ibilitiea 

of  the  co-operative  movement,  an. I  I  will  therefore  leave  it  to  them  to  enlig 

you   more   fully   on    the   subject.      (Appla 
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PROCEEDINGS 


The  Thirty-second   Annual   Convention  of  the  Canadian  Electrical 
ciation  was  held   in  Ottawa.  Out.,  at   the  Chateau  Laurier  on  the 

Ibth,  L6th  and  17th  of  June,  1922. 

The  attendance  of  delegates  was  quite  satisfactory,  a  good  portion 

of  whom  can   be  seen   in   the  accompanying   photograph. 

OPENING  SESSION. 

Thursday,  Jink  15 
ident  Julian  C.  Smith  in  chair. 

The  CHAIRMAN: — Gentlemen,  this  Convention  is  now  declared  open. 

The  Executive  Committee  decided  on  holding  this  Convention  in 
Ottawa,  partly  because  of  the  pleasant  recollections  of  previous  times, 
and  partly  because  we  know  very  well  the  welcome  and  hospitality  which 
all  of  us  receive  whenever  we  come  to  this  very  fine  City.  The  Mayor 
of  Ottawa  has  been  good  enough  to  come  here  this  morning,  and  will  say 
a  few  words  to  us.     I  introduce  to  you  Mr.  Plant,  the  Mayor  of  Ottawa. 

Mr.  Chairman  and  gentlemen,  I  do  not  know  whether  you  have  come 
here  with  the  idea  of  discussing  the  question  of  increasing  the  rates  of 
electricity,  or  to  reduce  the  rates  of  electricity.  However,  Mr.  President, 
I  am  going  to  take  a  chance,  and  extend  to  you  a  very  hearty  welcome 
to  our  City. 

We  are  always  pleased  in  Ottawa  to  welcome  conventions.  We  are 
proud  of  our  City,  as  we  feel  we  have  a  very  nice  one.  I  have  no  doubt 
that  when  you  gentlemen  go  around  our  City  (and  most  of  you  have 
been  here  before),  you  will  agree  with  me  that  we  have  very  splendid 
prospects  for  industrial  possibilities.  Your  experienced  eyes  no  doubt 
will  see  and  appreciate  our  abundant  water  supply,  part  of  which  is  not 
yet  harnessed. 

Now,  I  have  had  a  chat  with  Mr.  Dion,  and  as  Mayor  of  the  City  I 
may  say  I  am  also  a  member  of  the  Ottawa  Hydro-Electric  Commission, 
and  I  would  like  to  sec  the  day  when  the  privately  owned  electric  com- 
panies and  the  municipally  owned  electric  companies  will  come  together 
in  discussing  matters  of  this  nature,  because  I  feel  it  is  very  beneficial 
that  men  in  this  particular  branch  of  business,  whether  it  be  muni- 
cipally or  privately  owned,  should  tret  together  and  discuss  technical  prob- 
and commercial   problems.     We  in  Ottawa  have  a  very  splendid 

trie  litfht  plant,  privately  owned,  and  we  have  a  very  splendid  muni- 
cipal owned  plant.  These  two  concerns  gel  alone;  very  well  together. 
When  they  want   to  scrap  with  us  we  won't  scrap  with  them,  and  when 
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we  want  them  to  scrap  with  us,  they  won't,  so  for  that  reason  we  get 
along  nicely  together.  We  owe  a  great  deal  in  Ottawa  in  an  electrical 
way  to  Mr.  Thos.  Ahearn  and  Mr.  Warren  Y.  Soper.  We  feel  that 
through  them  we  have  in  Ottawa  a  street  railway  system  second  to  none 
on  the  Continent,  and  through  them  they  have  worked  up  a  most  splendid 
electric  light  and  power  business  in  our  Ottawa  Electric  and  Gas  Com- 
panies.     (Applause.) 

I  know  you  did  not  come  here  to  receive  an  address  from  me  on  tech- 
nicalities or  anything  of  that  kind.  As  a  matter  of  fact,  I  do  not 
know  enough  about  it  to  enter  into  technicalities,  and  I  am  going  to 
leave  that  to  you  men,  because  I  see  by  your  paper  you  have  reports 
and  papers  which  will  be  beneficial,  I  am  sure,  to  you. 

It  is  very  fitting,  as  your  President  said,  that  you  should  come  to 
Ottawa  for  more  reasons  than  one.     He  spoke  of  the  hospitalities  you 
have  had  in  previous  years;  and  then  don't  forget,  gentlemen,  our  Elec- 
tric Railway  Company  has  two  lines,  both  running  to  the  City  of  Hull. 
(Laughter.) 

We  are  very  proud  of  our  City  and  you  have  come  at  a  good  time 
of  the  year  to  see  it,  because  we  have  an  abundance  of  beautiful  parks 
and  driveways,  but  we  do  not  want  to  be  selfish,  and  if  any  of  you 
gentlemen  wish  to  view  our  neighbouring  City,  Hull,  and  look  up  the 
abundant  water  powers  over  there,  I  am  sure  you  will  go  with  all  the 
blessing  of  the  people  of  Ottawa  (and  no  doubt  you  will  meet  a  lot  of 
Ottawa  people  there).  You  will  be  welcomed  back  and  doubly  welcomed 
back,  if  you  bring  something  with  you.  As  Mayor  of  the  City,  I  am 
also  a  member  of  the  Police  Commission,  and  if  any  of  you  gentlemen 
get  into  trouble  in  Hull,  or  on  your  way  back,  if  you  will  look  me  up  I 
may  endeavour  to  have  the  same  friendly  relations  restored  as  you  had 
when  you  went  over.      (Laughter). 

I  sincerely  hope  that  your  sojurn  here  will  be  enjoyable.  I  know 
that  in  the  hands  of  these  gentlemen,  and  Mr.  Dion  (who  is  taking  a 
very  keen  interest  in  this  entertainment  from  Ottawa's  end,  and  of  whom 
I  can  say  the  highest  words  of  praise  in  all  matters  that  come  up  as 
between  the  Ottawa  Electric  and  the  City  of  Ottawa— we  get  along 
very  well  together).  From  what  I  know  of  his  very  genial  disposition, 
and  of  his  particular  qualifications,  I  know  that  you  gentlemen  are  going 
to  be  royally  entertained  in  our  City. 

While  I  am  kept  pretty,  well  on  the  move,  I  hope  that  time  will 
permit  of  my  being  able  to  be  at  one  or  more  of  your  sessions,  so  that  I 
may  hear  some  of  the  discussion,  and  perhaps  become  better  enlightened, 
and  better  able  to  fill  my  position  as  Commissioner  of  the  Ottawa  Hydro 
Commission. 

I  thank  you,  gentlemen,  and  on  behalf  of  the  citizens  of  Ottawa,  I 
want  to  extend  to  you  a  very  warm  and  heartfelt  welcome,  and  hope 
that  the  entertainment  will  be  such  in  the  hands  of  the  Committee  that 
ere  long  you  will  come  back,  as  a  body,  or  individuals,  when  you  will 
receive  the  same  hospitality.      (Applause). 
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The  PRESIDENT: — Gentlemen,  I  am  sure  that  after  such  a  very  kindly 
aildi'fss  a-  his  Honour,  the  Mayor,  has  given  us,  that  the  President 
should  give  a  word  of  warning  to  our  members,  as  they  might  possibly 
go  to  greater  extremes  than  the  dignity  of  the  Canadian  Electrical  Asso- 
ciation would  warrant.  Mr.  Mayor,  you  tread  on  dangerous  ground 
when   you   make   such    rash    promises   as   you   did.     You   don't    know   the 

adian  Electrical  Association.  However,  gentlemen,  I  am  sure  we  all 
might  take  a  chance.  We  arc  all  very  glad  to  be  here,  and  we  are 
confident  that  our  trip  will  be  one  of  great  pleasure. 

It  has  been  the  custom,  gentlemen,  for  many  years  at  these  meet- 
ings for  the  President  to  say  a  few  words  dealing  with  the  affairs  of 
our  Association.  In  view  of  the  long  programme  that  we  have  later, 
I  have  felt  that  it  would  be  inadvisable  to  carry  you  through  a  long 
Address,  and  while  there  is  a  great  deal  that  might  be  said,  I  have  taken 
this  matter  up  with  our  Secretary,  and  I  have  touched  upon  certain 
points,  and  our  Secretary  has  brought  in  a  few  others  that  I  believe  are 
of  importance  in  bringing  to  your  attention. 

In  addressing  you  this  morning  for  a  short  time,  I  am  sure  our 
guests  will  pardon  me  if  I  make  a  few  comments  and  suggestions  about 
our  own  Association,  its  needs  and  policy. 

To  be  of  value  any  organization  must  be  powerful  in  its  own  field. 

■r  indicates  strength,  and  so  the  Canadian  Electrical  Association 
must  continue  to  increase  its  membership,  and  thereby  gain  in  influence 
and  also  in  financial  ability  to  carry  out  whatever  policy  may  be  decided 
on.  We  do  not  want  a  tea  party,  we  want  an  Association  clear  headed 
in  its  ideas,  and  strong  enough  to  go  out  and  demand,  if  need  be,  those 
things  which  will  benefit  not  only  our  Association,  but  also  the  whole 
people  of  Canada.  The  individual  growth  of  a  Nation  may  now  be 
measured  by  the  per  capita  use  of  power.  Canada,  like  all  the  highly 
civilized  countries,  is  rapidly  changing  from  an  agricultural  state  to 
an  industrial  state.  This  change  can  only  go  on  with  power  used  on  an 
ever-increasing  scale,  so  our  own  industry,  which  is  fundamentally  based 
on  the  use  of  power,  must  use  all  proper  methods  to  encourage  and  direct 
the  development  of  the  use  of  power  in  Canada. 

I  think  the  time  has  arrived  when  this  Association  should  adopt  the 
principle  of  a  permanently  paid  Executive-Secretary,  and  I  ask  your 
consideration   of  this   important  matter. 

We   should   change   our   by-laws   so   that  the   position   of   Secretary- 
is  created,  and  the  post  should  carry  compensation  enough  to 
justify   the   efforts   we    want. 

When  I  assumed  the  office  of  President  of  this  Association  a  year 

-an  honour,  gentlemen,  which  I  assure  you  I  deeply  appreciate  —  I 

mined,  that,  it'  possible,  I  would  continue  the  very  able  work  so  well 
carried  on  by  my  predecessor  in  office,  and  also  try  to  carry  out  espec- 
ially certain   policies  which   I   thought   wen  .  t    importance. 

of  membership  has  had  the  earnesl  consideration  of 
our  Executive  Committee.     A  Special  Committee  was  appointed  to  deal 


10  Proceedings  Canadian  Electrical  Association 

with  this  matter,  and  the  result  was  that  our  total  membership  was  in-1 
creased  by  176,  an  increase  of  56  per  cent. 

There  are  still  a  few  important  public  utility  companies  who  are  not 
members  of   our   Association. 

We  need  these  Companies,  we  want  the  help  and  advice  of  the  Exe- 
cutives who  head  them,  and  we  believe  that  the  Canadian  Electrical 
Association  gives  in  return  benefits  which  more  than  compensate  for 
the  time  and  money  involved. 

We  have  developed  another  innovation  this  year.  The  large  Execu- 
tive Committee  proved  too  large  and  difficult  to  get  together  frequently. 
We  created  a  small  Committee  which  met  on  several  occasions  and  which 
assisted  materially  in  the  transaction  of  the  business  of  the  Association. 

Our  Special  Committees  have  worked  hard,  and  the  reports  you  will 
receive  at  this  Convention  bear  witness  to  the  fact  that  the  Committee 
Members  and  Chairman  have  given  liberally  of  their  time  and  ability 
for  the  good  of  the  Association. 

We  have  kept  in  constant  touch  with  the  N.E.L.A. 

Personally,  I  have  been  unable  to  attend  the  many  meetings  and 
discussions  to  which  I  have  been  asked,  but  I  have  sent  our  Secretary 
to  all  the  important  ones,  and  his  reports  are  very  interesting  and 
valuable.  I  am  sure,  too,  that  he  was  able  to  give  something  also  to  the 
meetings  which  he  attended,  as  well  as  receive  a  great  deal. 

We  started  a  circular  letter  to  the  Members  with  the  thought  that 
'  more  interest  and  co-operation  in  the  Canadian  Electrical  Association 
would  result.  Judging  by  the  many  letters  received  the  plan  was  suc- 
cessful, and  the  next  President  may  find  the  scheme  well  worth  carrying 
on,  possibly  on  a  broader  scale. 

An  important  step  was  taken  during  the  year  by  the  incorporation 
of  the  Association  by  Letters  Patent  of  the  Dominion  of  Canada.  Pre- 
viously, we  had  no  legal  status,  and  strictly  speaking  had  no  right  to 
function,  collect  money,  own  property,  or  do  any  of  the  things  which  we 
have  been  doing  for  many  years.  We  now  have  a  Charter,  and  at  this 
Convention  the  change  will  be  made  of  taking  all  the  old  members  into 
the  new  incorporated   Canadian  Electrical  Association. 

The  new  By-laws  are  practically  the  same  as  the  old,  and  so  far  as 
the  members  are  concerned,  the  whole  affair  is  only  a  formality  which 
must  be  gone  through  with,  to  insure  the  Canadian  Electrical  Associa- 
tion a  position  from  which  it  can  go  on  in  the  future. 

The  finances  of  the  Canadian  Electrical  Association  are  good.  You 
will  hear  the  report  of  the  Secretary-Treasurer,  and  will  note  that  we 
have  a  balance  left,  after  paying  all  our  expenses. 

In  connection  with  the  finance,  we  have  deemed  it  wise  to  appoint 
a  firm  of  Chartered  Accountants  as  Auditors  of  the  Canadian  Electrical 
Association.     The  Auditor's  report  is  attached  to  the  general  statement. 

Before  closing  this  part  of  my  report,  I  wish  to  express  my  appre- 
ciation of  the  co-operation  and  help  which  all  the  members  of  the 
Canadian    Electrical    Association    Executive    Committee    have    rendered 
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during  the  year.  They  have  all  worked  hard  and  if  anything  good  has 
been  accomplished,  it  is  due  principally  to  the  work  of  each  indiv- 
idual member  of  the  Executive  Committee. 

It  is  dangerous  to  pick  out  Bpecial  men  to  thank,  hut  1  am  Bure 
that  the  men  on  the  Committee  will  agree  with  me  that  Mr.  Dion  lias 
been  a  tower  of  strength  and  help  to  the  President  throughout  the  year, 
and  has  always  been  willing  to  take  on  any  burden  suggested.  It  is 
largely  due  to  Mr.  Dion  that  this  Convention  is  such  a  splendid  success. 
Mr.  Dion,  on  behalf  of  the  Canadian  Electrical  Association,  permit 
me  to  express  Our  thanks  to  you  and  your  colleagues  for  the  great  work 
thev  have  done  here. 

To  turn  to  another  subject  for  a  few  minutes,  I  wish  to  speak  of 
certain  features  of  our  own   industry.      A   very  able  Department  of  the 

rnment  —  The  Water  Power   Branch  —  headed  by  Mr.  J.  B.  Chal- 

has  published  during  the  past  year  some  exceedingly  interesting  and 
valuable  reports  on  water  powers  and  the  growth  and  use  of  water 
(lowers  in  Canada. 

I  do  not  desire  to  repeat  what  these  reports  indicate  except  the 
summary,  that  the  power  capacity  of  waterpower  stations  used  for  all 
purposes  is  at  present  increasing  at  the  rate  of  about  200,000  h.p.  per 
year.  It  may  he  fairly  stated  that  at  least  three-quarters  of  this  amount 
is  for  electric  station  use,  and  represents  the  growth  of  our  own  indus- 
try in  Canada.  It  seems  probable  that  for  a  number  of  years  this  rate 
<>f  increase  will  be  maintained  or  exceeded. 

Taking  the  capital  cost,  including  all  items  of  financing,  etc.,  into 
consideration,  there  must  be  invested  at  least  $200  for  every  horsepower, 
to  deliver  that  power  to  the  consumer.  150,000  h.p.  at  $200  per  h.p.  means 
an  investment  of  $30,000,000  in  capital  expenditure  for  this  kind  of 
work.  A  little  less  than  half  of  this  amount  is  financed  in  Ontario  by 
the  Government  owned  utilities,  and  the  balance  we  must  look  for 
through  the  investment  houses  of  Canada. 

Hydro-electric  utility  bonds  and  other  forms  of  security  have  and 
aie  enjoying  a  well-deserved  reputation  in  Canada.  I  want  to  press  this 
phase  of  the  situation  forward,  because  in  this  country  we  hear  a  great 
ileal  of  the  engineering,  operating  and  political  sides  of  the  problem,  and 
not  so  much  of  the  most  important  of  all  —  the  financial  and  economic. 

Knowing  the  local  conditions,  engineers  and  operators,  Members  of 
this  Association,  can  build  and  operate  plants  in  Canada  better  than  any 
others.  We  ate  iu-t  beginning  in  a  big  way  to  do  this  work.  I  want  to 
urge  upon  all  our  members  to  think  first  of  all  of  the  financial  sides  of 
their  problem.  The  best  engineering  is  really  the  cheapest,  hut  the 
management  should,  and  must,  exercise  the  greatest  economy  in  all 
capital  expenditui  • 

In  the  early  stages  of  the  financing,  a  careful  balance  must  be 
maintained  between  the  needs  of  the  enterprise  and  the  cost  of  financing. 

.    a    good    scheme    has   been    badly   crippled    for    life    by   starting   out 

carrying  too  heavy  a  burden,     i  ,1  year-  past  the  cut  of  t'man- 
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cing  has  been  so  high  that  only  our  best  companies  could  afford  to  do 
anything. 

In  1912  the  average  cost  of  money  to  good  hydro-electric  enterprises 
was  about  5  per  cent.  In  1921  this  cost  had  increased  to  about  8  per 
cent,  or  9  per  cent.,  a  prohibitive  figure  for  expansion. 

In  1922  we  see  an  improved  condition,  the  good  companies  can 
finance  to-day  for  about  6  per  cent,  to  6V2  per  cent.,  and  we  are  confident 
that  within  a  year  we  can  get  money  on  a  5*4  per  cent,  to  6  per  cent, 
basis. 

This  is  a  vital  matter,  as  it  means  we  can  now  look  forward  to  the 
development  on  a  large  scale  of  our  waterpower  resources,  and  further 
we  can  make  plans  for  such  development  reaching  several  years  into 
the  future. 

The  fact  that  money  is  getting  cheaper  will  also  push  higher  the 
market  value  of  those  dividend  paying  stocks  that  pay  from  6  per  cent, 
to  8  per  cent.,  and  as  these  stocks  go  up  the  whole  question  of  raising 
new  capital  for  more  extensions  gets  easier. 

There  is  no  enterprise  more  affected  by  the  cost  of  money  than  the 
development  of  waterpowers.  The  cost  of  power  on  the  bus  bars  of  a 
waterpower  station  is  made  up  of  about  85  per  cent,  interest  charges 
and  15  per  cent,  operation^  maintenance  and  taxes.  Just  a  word  about 
taxes. 

Taxes,  which  before  the  war  constituted  only  about  1  per  cent,  of 
the  total  cost  of  power,  now  amount  to  some  7  per  cent,  or  8  per  cent., 
and  in  many  cases  are  equal  to  or  greater  than  the  combined  operation 
and  maintenance.  This  matter  is  of  importance  in  considering  Govern- 
ment owned  as  against  privately  owned  utilities.  It  is  also  important 
as  a  powerful  urge  to  our  Association  to  co-operate  with  others  in 
working  out  the  problems  of  this  country  so  that  taxation  may  be  re- 
duced. 

And  now,  as  I  have  nearly  finished,  I  want  to  make  a  plea  for  this 
Association.  It  is  evident,  I  think,  from  the  remarks  I  have  made,  that 
there  is  in  Canada  a  great  need  for  just  the  kind  of  an  Association  that 
we  represent.  We  should  do  everything  possible  to  strengthen  the 
hands  of  the  Executive  of  the  Canadian  Electrical  Association,  and  both 
with  money  and  work  help  build  up  a  strong  able  Association,  which  in 
turn  will  be  of  great  use  to  the  electrical  industry  in  Canada. 

Secretary: — Mr.  President,  before  I  start  reading  my  report,  I 
would  like  to  make  a  few  announcements.  If  any  of  the  delegates  have 
not  registered,  I  would  request  them  to  do  so  as  soon  as  this  meeting 
is  over.  All  railway  certificates,  even  if  they  have  not  been  signed 
previously,  should  he  handed  over  to  Mr.  Phee.  They  will  be  returned 
to-morrow  afternoon,  but  they  have  to  be  certified  by  the  Railway  Assoc- 
iation, in  order  to  get  the  reduced  fare  on  the  return  journey.  I  would 
also  request  that  all  delegates  buy  the  strip  of  tickets  to-day,  in  order 
that  the  Committee  arranging  the  various  entertainments  may  know 
the  exact  number  who  will  attend  the  different  functions.       I  want  to 
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announce  also  that  for  the  ladies  who  Bre  attending  the  Convention, 

there  will  be  a  drive  and  afternoon  tea  at  the  Rivermead  Golf  <'lul>  this 

noon.     Party  will  leave  at  2.30  in  front  «»f  the  Chateau,  in  motor 

.  and  will  he  in  charge  of  Mr.   Anscombe.      I   want   to  also  announce 
that  then-  will  be  a  meeting  of  the  Accounting  Section  at  3  o'clock  this 
noon  in  the  banquet  room  of  this  hotel.     There  will  also  be  a  group 
photograph  taken  at  12.30  outside  on  the  terra 


REPORT  OF  SECRETARY-TREASURER,  L921-22 

Mr.  P  and  Members  of  tin   Canadian  Electrical  Association: 

With  the  close  of  another  year  in  the  history  of  the  Canadian  I 
trical  Association,  your  Secretary  deems  it  advisable  to  summarise  briefly 
some   of   the   work   accomplished    during   the   last    twelve    months.        The 

dent  in  his  address  touched  upon  some  of  these  features,  so  that  I 
shall  confine  my  remarks  to  points  not  already  covered. 

It  was  the  object  of  your  Executive  at  the  beginning  of  the  present 
year  to  concentrate  upon  a  few  subjects  and  obtain  tangible  results 
thereon.      This  to  a  large  extent  has  been  carried  on. 

Further  to  what  has  been  already  stated  should  be  mentioned,  that, 
natural  sequence  to  the  desire  for  closer  contact  and  greater  co- 
operation   with    electrical    bodies    in    Canada,    the    Canadian    Electrical 
incil    has    been    organized    with    Dr.    Walter    Carr.   of   the   "Electrical 
New.-.'-  as  Chairman.     The  Council  has  no  authoritative,  or  executive. 
power,  but   is  to  act   as  a  clearing  centre  on   matters  of   interest  to  the 

■  ical   fraternity  in  general. 

In  reference  to  the  extension  of  the  seal  period  of  meters,  through 
the  auspices  of  your  Association,  a  petition  to  the  Hon.  Minister  of 
Trade  and  Commerce  was  signed  by  owners  of  more  than  (530,000  meters, 
or  roughly  90  per  cent,  of  the  total  number  of  meters  installed  in  Canada. 
This  was  bound  in  a  book  and  presented  to  the  Minister  by  a  special 
delegation.  The  results,  however,  were  not  as  successful  for  the  time 
being  as  might  have  been  expected.  This  was  possibly  due  to  certain 
people  who  failed  to  appreciate  the  justice  of  the  demand,  as  well  as 
overlooking  the  great  waste  of  money  every  year  under  the  present 
regulations.  The  special  committee  looking  after  this  matter,  in  con- 
junction with  the  Meter  Committee,  are  accumulating  further  data  on 
the  testing  of  meters,  and  we  may  sincerely  hope  that  ultimately  proper 
legislation  may  be  obtained  to  prevent   such  useless  waste  a^  exis; 

•  nt. 

There  has  been  during  the  year  greater  interest  in  the  affairs  of  the 

teiation  in  general  than  had  been  the  case  for  a  few  years  past,  a^ 
much  among  executive-  of  companies!  ■  among  operating  staffs  and 
others.     This  a  most   important    factor  which  should  be  constantly  kept   in 

mind  if  the  Association  is  to  attain  the  high  sphere  of  influence  which  it  ia 

properly   entitled    to.       High    Officials   are    the   ones    mOSl    depended    upon    to 
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properly  direct  the  policies  to  be  followed,  and  should  whenever  possible 
willingly  give  of  their  time,  as  well  as  give  complete  and  thorough 
support  to  members  of  their  companies  who  are  representatives  on 
Committees.  It  should  also  be  remembered  by  employees  that  by  devot- 
ing themselves  and  giving  of  their  knowledge,  they  not  only  advance  the 
general  progress  of  the  Association  and  the  electrical  business  in  gen- 
eral, but  also  are  promoting  their  own  interests  by  becoming  of  greater 
value  to  their  employers  and  making  themselves  eligible  for  positions 
of  greater  responsibilities.  Indeed,  it  is  by  thorough  co-operation  and 
esprit  de  corps,  as  well  as  unselfishness  on  the  part  of  everyone,  that  the 
Association  will  become  an  outstanding  organization  in  Canada  and  be 
of  real  service  to  its  members  and  the  industry  as  a  whole. 

The  personnel  of  the  various  Committees  during  the  past  year 
consisted  of  54  people,  representative  of  the  various  branches  of  the 
industry.  Generally  speaking,  meetings  were  fairly  well  attended,  and 
the  reports  which  will  be  presented  for  discussion  at  this  Convention 
are  the  results  of  the  year's  work. 

This  last  year  a  new  Company  Employees'  Section  was  founded  in 
Montreal.  Several  meetings  were  held  at  which  papers  of  a  decidedly 
high  order  were  presented  and  the  discussions  proved  also  of  consider- 
able interest  to  those  present. 

The  Toronto  Section  has  been  carrying  on  as  in  the  past,  while  the 
St.  Maurice  Valley  Section,  which  was  formed  last  year,  held  its  own 
and  also  had  a  successful  year. 

Our  relationship  with  the  N.E.L.A.,  our  parent  association,  has 
been,  as  in  the  past,  of  a  most  cordial  nature.  While  one  or  two  of 
the  committees  were  somewhat  delayed  in  obtaining  data  required,  due 
to  late  appointments,  these  matters  have  been  adjusted  to  the  satis- 
faction of  those  concerned.  This  year  your  Secretary  would  strongly 
advise  appointing  the  Chairmen  of  the  various  committees  at  the  Execu- 
tive Session  of  the  Convention  in  order  to  avoid  delay  in  starting  the 
work  for  the  coming  year  and  enable  all  of  the  Chairmen  to  attend  the 
first  N.E.L.A.  meetings  of  their  respective  committees.  Your  Secretary 
attended  three  of  the  meetings  of  the  N.E.L.A.  Executive  Committee 
and  the  Convention  at  Atlantic  City. 

One  of  the  outstanding  features  of  the  year's  work  by  the  N.E.L.A. 
was  undoubtedly  the  Murray  &  Flood  report,  as  a  result  of  their  in- 
vestigation of  the  Hydro  Electric  Power  Commission  of  Ontario.  The 
report  has  been  sent  to  all  Company  members  as  well  as  to  a  great  many 
individual  members  upon  request. 

'As  for  business  development  in  the  electrical  field,  which  after  all  is 
undoubtedly  to  a  considerable  extent  the  sap  which  feeds  and  gives  the 
life  to  the  various  branches  of  the  industry,  the  N.E.L.A.  has  taken  for 
the  year's  slogan  "More  and  Better  Business."  To  look  after  this 
department  the  services  of  Mr.  H.  A.  Lane  have  been  secured,  and  as  he 
is  in  attendance  at  this  Convention,  we  shall  have  the  pleasure  of  hearing 
from  him  the  message  which  he  has  in  store  for  us.     At  Atlantic  City 
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:i  month  ago  it  was  stated  that  over $350,000,000  had  already  been  spent 

en  developments  and  extensions  since  the  beginning  of  the  year  in  the 

Unitnl  States  and  that  in  all  likelihood  the  billion  dollar  mark  would 

eached  before  the  end  of  the  year.     Our  President  a  moment  ago 

us    sonic    figures    as    to   what    could    be    expected    in    Canada    as    our 
mate  share  of  this  prosperity. 

This  report  would  not  be  complete  without  making  reference  < 

th  during:  the  year  of  two  pioneers  in  the  electrical  field  in  Canada. 

The  first  one  is  Senator  Nicholls,  of  Toronto,  who  had  been  untiring  in 

his  efforts  during  his  lifetime  towards  the  promotion  of  anything  thai 

could  further  the  advancement  of  the .electrical  industry.     He  had  the 

.1  honour  of  having  been  the  only  Canadian  ever  elected  to  the 
presidency  of  the  N.K.I. .A.  The  second  is  Mr.  A.  A.  Wright,  of  Ren- 
frew, Ont.,  who  had  been  all  his  life  in  the  electrical  business  and  had 
for  a  number  of  years  been  actively  associated  with  the  Canadian 
Electrical  Association,  having  held  the  post  of  President. 

Coming   now    to    the    financial    condition    of    the    Association,    your 
Treasurer   begs    to   report    that    after   paying   all    expenses,    which   wen 
•much  higher  than  the  previous  year,  owing  to  enlarged  activities  of  all 

5,  we  close  the  year  with  a  balance  of  $3,158.50  in  the  bank,  and 
total  assets  of  $5,650.95,  which  is  higher  by  a  few  hundred  dollars  than 
at  any  times  previously. 

In  view  of  the  fact  that  this  is  my  last  term  in  office.  I  wish  to  take 
this  opportunity  to  express  to  you  all  my  gratitude  for  the  great  help 
which  has  been  rendered  to  me  at  all  times  and  which  facilitated  my 
task  to  a  considerable  extent.  During  these  last  two  years  I  have  given 
much  of  my  time  with  the  sincere  purpose  of  building  up  the  Association 
and  giving  it  its  proper  place  of  influence  in  the  electrical  world  in 
Canada.     If  by  my  humble  efforts  the  new  structure  now  on  its  way  to 

er  things   ultimately  reaches  the  pinnacle  in  mind,  I  for  one  shall 
feel  amply  repaid  for  what  I  have  been  able  to  do  in  that  direction. 
Respectfully  submitted, 

Eugene  Vinet,  Seeretary-Tveasiin 
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STATEMENT  OF  RECEIPTS  AND  DISBURSEMENTS, 
TWELVE  MONTHS  ENDED  MAY  21,  1922. 

RECEIPTS 

Balance  as  at  June  1,  1921. 

Cash  in  Bank $4,787.22 

Cash  on  hand 33.97 

Victory  Bonds,  maturing  1933  par..    ..  700.00 


$5,521.19 


Membership  dues  class  A.  Fixed $1,465.00 

"  "        "     A.  Percentage  .  .      3,045.75 

"     B 870.00 

"     C 80.00 

"     D 1,305.00 

"     E 162.00 

'■  "        "     F .         290.00 

"     G 54.00 

$7,271.75 

Income  from  Advertisements  in  "Proceed- 
ings"       OoD.UO 

Interest   from    Victory    Bonds 113.37 

Donation  for  Resuscitation  Medal  .    ..    .'.  50.00 

Miscellaneous  Income 194.59 

8,214.71 

EXPENDITURE  $13,735.90 

N.E.L.A.  50  p.c.  of  Membership  Dues $3,640.38 

Handbooks,  Reports,  etc 67.07 

Local  Sections,  50c  per  member 128.50 

Honorarium,  Secretary-Treasurer 1,000.00 

Proceedings 884.27 

Convention  and  Traveling  Expenses 665.99 

Printing  and  Stationery 785.01 

Office  Expense 567.43 

Steel  Die  for  Medals 60.00 

Addressing  Machine  and  Cabinet 84.20 

Incorporation  Expense 202.10 

8,084.95 


Balances  at  May  31,  1922 

Cash  in  Bank 3,155.50 

Cash  on  hand 34.65 

Victory  Bonds  due  1933,  par  $2,500 2,460.80 

5,650.95 

Audited  and  verified  as  per  our  Report  of  this  date.  $13,735.90 

Sharpe,  Milne  &  Co,  Chartered  Accountant*. 
Montreal,  June  12,  1922.  Certified  Correct 

Eugene  Vinet,  Secretary-Treasurer. 
(Applause) 
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Montreal,  June    12,    L922. 

The  President  ami  Members, 

Canadian    Electrical    Association, 
Montreal. 

Gentlemen:-  We  have  audited  the  Books  and  Accounts  of  your 

.  iation  for  the  fiscal  year  ended  May  31.  1922  and  have  prepared 
and  attached  hereto  Statement  of  Receipts  and  Disbursements  for  that 
period,  duly  certified. 

Satisfactory  receipts  have  been  produced  covering  disbursement  > 
and  cash  in  bank  and  on  hand  and  securities  have  been  verified. 

We  have  accepted  as  correct  the  list  of  members  presented  to  ua 
by  your  Secretary  and  have  checked  the  dues  received  against  this  list. 
Subscriptions  in  arrears  amount  to  $155.00,  and  owing  to  the  uncertainty 
of  collecting  this  sum  no  cognizance  has  been  taken  of  it  in  the  state- 
ment   submitted    herewith. 

CERTIFICATE 

We  have  received  all  the  information  and  explanations  we  bave 
ri  juired  and  we  certify  that,  subject  to  the  above  report,  the  attached 
Statement  is  properly  drawn  up  so  as  to  exhibit  a  true  and  correct  view 
of  the  financial  position  of  Canadian  Electrical  Association,  according 
to  the  best  of  our  information,  the  explanations  given  to  us  and  as  shown 
hy  the  books  of  the  Association. 

Respectfully  submitted, 

Sharpe,  MlLNE  &  Co.,  Chartered  Accountants. 

Mayor: — Mr.  President  and  gentlemen,  I  have  listened  with  a  great 
deal  of  pleasure  to  the  reports  of  the  President  and  Secretary.     I  am 

v  that  I  will  have  to  move  along,  but  I  see  lots  of  Ottawa  boys  here, 
and  I  know  you  will  be  in  good  hands,  as  they  are  not  only  a  credit  lo 
their  Companies,  but  to  the  City.  Ask  anything  of  them  —  they  will 
look  after  all  your  wants,  no  matter  what  they  may  be.      (Applause). 

John  MURPHY: — The  mention  of  the  names  of  the  late  Senator 
Nicholls,  and  the  late  Mr.  Wright,  reminds  me  of  the  death  of  Mr.  J.  J. 
Wright,  of  Toronto,  and  Mr.  B.  F.  Ressor,  of  Lindsay,  also  well  known  to 

•  iie  old  members  and  past  Presidents  of  this  Association.  If  this 
is  the  proper  time,  I  think  it  would  be  well  to  pass  resolutions  of 
sympathy. 

President:—  Is  it  your  wish  that  the  Secretary  draft  proper  reso- 
lution of  sympathy  on  the  death  of  Mr.  J.  J.   Wright  and  Mr.  B.   F. 
or,  formerly  members  of  this  Association t       (Unanimous  decision 

rendered).      .Moved    by    Mr.    Murphy    and    carried    unanimously. 

We  will  now  pass  to  the  reports  of  our  Committees.  The  first  report 
is  that  of  the  Membership  Committee.       Mr.   Pike,  chairman  of  the 

Committee,  is  here,  and  I  will  ask  him  to  present  the  report. 
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M.  K.  Pike: — Mr.  President,  it  gives  me  a  great  deal  of  pleasure,  as 
Chairman  of  the  Membership  Committee,  to  report  the  following  increase 
in  the  membership  of  the  Association  this  year. 
Class  A  members  New  members  6  Cancellation  1  Net  gain  5 


149  "  10  "     139 

.     "  2  "3        Net  loss     1 

"8  " 

44  "  3        Net  gain  41 

"8  "  1  "7 

6  "  28        Net   loss  22 

We  have  therefore  223  new  members,  with  46  cancellations,  or  a 
net  gain  of  177,  or  56  per  cent. 

I  would  like  to  say  that  we  attempted  to  organize  a  membership 
campaign  week,  which  I  think  was  successful.  We  appointed  a  very 
representative  committee,  reaching  almost  from  coast  to  coast.  We 
were  unfortunate  in  not  being  able  to  get  the  western  Provinces  very 
much  interested.  This  gain  is  in  the  eastern  provinces.  I  would 
recommend  that  the  Committee  next  year  follow  out  the  same,  or  a 
similar  scheme,  in  having  a  representative  committee  appointed,  and 
perhaps  have  a  campaign  week.  I  believe  that  is  really  the  only  way 
the  membership  can  be  increased  as  it  should.  Class  A  Members  are. 
of  course,  most  important  to  the  Association  from  a  financial  standpoint, 
and  it  is  hoped  that  some  means  will  be  found  to  increase  the  Class  A 
membership.  1  think  that  it  is  all  the  Membership  Committee  have  to 
report.     (Applause). 

President: — Report  of  the  Public  Relations  Section,  Mr.  Woodyatt. 


REPORT  OF  THE  COMMITTEE  ON  PUBLIC  RELATIONS. 

Owing  to  the  geographical  and  political  situation  of  our  member 
companies,  it  has  been  peculiarly  difficult  to  make  any  progress  in  the 
matter  of  furthering  the  work  of  the  Committee  on  Public  Relations  in 
Canada  along  lines  parallel  to  those  along  which  the  parent  committee 
of  the  N.E.L.A.  are  endeavouring  to  promote  and  stimulate  a  better 
understanding  on  the  part  of  the  public  of  the  responsibilities  of  the 
electrical  utilities  to  the  public,  and  the  responsibilities  of  the  public 
toward  the  utilities. 

The  committee  of  the  N.E.L.A.  has  accomplished  much,  and  will 
undoubtedly  accomplish  a  great  deal  in  the  future.  It  is  working  along 
very  broad  lines,  and  the  following  sub-divisions  will  give  an  idea  of  the 
scope  of  the  work  intended : 

1.  Women's  Public  Information  Committee: — To  formulate  and 
put  into  effect  plans  for  the  education  of  women  of  the  country  on  the 
fundamental  economic  principles  of  the  electric  light  and  power  business 
and  the  interdependence  of  the  public  and  the  industry; 


Report  <>y  Committee  on   Public    Relations  19 

_'.      EMPLOYEE      RELATIONS      With      THE     I'i  r.u.       COMMITTEE: — To 

•  r,  through  ill*.'  executives  of  member  companies  the  proper  education 
..f  employees  in  the  fundamental  economic  principles  of  the  1  i^rht  and 
power  business,  in  the  proper  understanding  <>t*  the  inter-relation  of  the 
public  and  the  industry,  and  in  tin-  proper  handling  i>t"  complaints  and 
courtesy  to  the  public; 

3.  Publk  Speaking  Committee:  —To  organize  through  the  Geo- 
graphk  Divisions  ■  bureau  of  public  speakers,  national  in  its  scope, 
and  dealing  with  subjects  pertaining  t<>  the  electric  light  and  power 
industry.  # 

4.  Relations    With    Bankers'    Committee: — To    have    general 

supervision  of  all  co-operative   work   with   investment   bankers,  bankers, 
insurance  companies,  etc. 

5.  ADVERTISING: — To  induce  the  large  advertisers  amongst  those 
interested  in  the  manufacture  of  electrical  matt-rials,  as  well  as  those 
interested  in  the  purchasing  and  handling  of  public  utility  securities, 
to  devote  a  part  of  their  appropriations  to  the  spreading  of  proper  in- 
formation concerning  the  fundamental  economic  principles  of  the  electric 
light  and  power  businesses,  and  the  interdependence  of  the  public  and 
the  industry  — in  addition  to  committees  on  local  organization  of  public 
information,  and  on  uniformity  of  local  regulatory  laws. 

Your  Chairman  attended  the  meeting  of  this  Committee  in  New 
York   last  October  and  was  very  much   impressed  with  the  work  being 

implished.  The  results  of  the  work  of  the  Committee  are  clearly 
shown  by  the  rapidly  increasing  interest  that  is  being  taken  by  the 
public  in  the  securities  of  light  and  power  companies,  and  whereas  until 
comparatively  recently,  perhaps,  the  securities  of  these  companies  were 
held  by  comparatively  few  large  investors,  they  are  now  finding  their 
way  into  the  hands  of  the  smallest  customers  of  the  light  and  power 
companies  and  in  such  substantial  quantities  in  the  aggregate  as  to 
create  an  entirely  different  feeling  on  the  part  of  the  public  towards 
these  companies.  It  is  needless  to  point  out  that  a  customer  is  much 
more  appreciative  of  the  problems  of  the  companies,  and  much  more  sym- 
pathetic in  his  viewpoint  as  to  the  working  out  of  these  problems  after 
he  has  become  a  shareholder.  As  the  public  come  to  have  a  better  under- 
standing of  the  interrelation  of  the  public  and  the  industry,  and  as  the 
public  generally  become  more  and  more  interested  financially  in  the 
stocks  of  the  companies,  the  relations  between  the  companies  and  the 
public  they  serve  will  permit  the  entire  industry  to  progress  as  it  should 
t"  the  benefit  of  all. 

After  studying  the  work  of  this  Committee,  and  the  methods  whereby 

ould  be  applied  to  our  own  Association,  your  Chairman  reluctantly 
came  to  the  conclusion  that  our  Canadian  situation  did  not  permit  of  the 
centralization   of   this   work   on   OUT  side   of   the   line,   and   so    reported   to 

the  Executive  Committee,  with  the  result  that  the  Committee  was  not 

made    effective.      Hen-    we    have    a    group    of   companies    in    the    Province 
of  Quebec,  Whose  problems  are  very  similar,  and  who  can  work   together 
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to  advantage  to  promote  the  proper  relations  between  the  public  and 
the  industry.  In  Ontario  the  few  remaining  private  companies  have  an 
entirely  different  problem  on  their  hands.  These  central  groups  are 
separated  from  our  other  member  companies  by  distances  that  render 
our  meetings  most  infrequent,  and  without  meetings  it  is  not  easy  to 
arrive  at  a  sufficiently  clear  understanding  of  local  situations  to  enable 
effective  co-operation.  On  account  of  the  dissimilarity  of  local  situations 
and  the  impracticability  of  frequent  meetings,  it  is  felt  that  more  can 
be  accomplished  by  the  organization  of  local  groups  than  through  a 
Central  Committee. 

The  Co-operative  Electrical  Association  of  the  Province  of  Quebec 
has  been  formed  to  take  in  all  branches  of  the  industry  in  the  Province, 
including  the  light  and  power  companies,  the  manufacturers,  jobbers, 
contractor-dealers,  consulting  engineers,  and  all  others  in  any  way  in- 
terested in  the  progress  of  the  electric  industry.  This .  Association  is 
getting  well  under  way,  and  we  have  every  reason  to  expect  that  it  will 
be  able  to  accomplish  the  purposes  for  which  it  was  formed,  and  it  is 
through  Associations  of  this  kind  that  the  work  of  improving  the  rela- 
tions between  the  public  and  the  industry  can  be  furthered  to  the  great- 
est extent  in  this  country,  as  with  all  the  different  branches  of  the  in- 
dustry itself  working  with  a  better  understanding  of  each  others'  re- 
sponsibilities and  requirements,  the  education  of  the  public  in  the  proper 
understanding  of  the  interrelation  of  the  public  and  the  industry  should 
be  a  much  less  difficult  matter. 

As  the  Committee  was  not  made  effective,  the  Chairman  can  only 
speak  for  himself,  and  would  recommend  that  your  Association  under- 
take the  promotion  of  the  formation  of  Associations  similar  to  that  in 
Quebec,  for  each  locality  throughout  the  country,  in  which  those  forming 
the  Associations  would  be  readily  within  reach  of  each  other;  and  that 
the  work  of  improving  the  relations  between  the  public  and  the  industry 
be  carried  on  along  the  lines  laid  down  by  the  National  Electric  Light 
Association  Committee  through  Committees  of  these  local  Associations, 
and  that  these  Committees  keep  in  touch  with  the  similar  Committees 
of  the  Main  Committee  of  the  N.E.L.A.  through  the  Secretary  of  this 
Association. 

As  the  ownership  of  the  securities  of  the  companies  by  their  cus- 
tomers, and  the  education  of  the  public  necessary  to  bring  about  this 
ownership,  is  probably  the  greatest  single  factor  in  the  betterment  of 
relations  between  the  public  and  the  companies,  we  would  recommend 
that  the  matter  of  organizing  the  campaign  for  the  sale  of  securities  to 
its  customers  be  given  consideration  at  the  earliest  opportunity  by  each 
member.  Improvement  of  relations  between  the  public  and  the  company  in 
any  locality  is  bound  to  have  a  beneficial  effect  in  other  localities,  so  that 
anything  that  can  be  done  along  these  lines  by  a  member  company  will 
not  only  greatly  improve  its  own  position,  but  also  improve  the  general 
situation  to  the  benefit  of  the  entire  industry.     (Applause) 

J.   B.   WOODYATT,  Chairman. 
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E>re8ident:— Gentlemen,  I  see  my  friend,  the  past  president,  is  in 

the  room  with  us.  ami   I   want  him  to  come  up  and   help  me  to  carry  the 
burden  of  this  meeting.     (Applause) 

Will  yon  say  a  few  words  as  past  president? 

Grier:  Mr.  President  and  gentlemen,  I  need  no1 
yon  that  this  is  entirely  a  matter  of  surprise  to  me,  because  you  know 
as  much  about  the  whole  circumstance  as  I  know.  I  have  just  been 
asked,  a<  the  President  has  told  you.  to  come  up  here  and  help  to  carry 
the  burden.  He  discharges  his  duty  with  such  ease,  it  is  evidently  no 
burden,  and  there  is  do  reason  to  help  cany  a  burden  which  does  not 
exist. 

n,  however,  quite  unwilling  to  let  pass  the  opportunity  to  pay 
my  tribute  to  what  lias  gone  forward  this  morning  in  the  direction  of  the 
report  by  the  President  and  by  the  Secretary-Treasurer  of  the  Associa- 
tion. I  am  convinced  that  all  of  OS  must  have  been  very  greatly 
impressed,  not  only  with  the  fact  that  the  reports  themselves  were  of  so 
cheerful  and  tine  a  character,  but  that  those  who  were  responsible  for 
them  are  so  evidently  fitted  for  the  responsible  position  which  they 
occupy.      (Applause) 

PRESIDENT: — It  is  dangerous,  I  think,  to  ask  a  legal  gentleman  to 
make  a  speech.     One  never  knows  what  he  is  going  to  say. 

We  have  a  few  moments  to  spare,  according  to  our  programme. 
There  is  an  Executive  Session  at  12.15  for  Classes  A  and  D;  and  I  will 
throw  the  meeting  open  now  for  a  general  discussion.  There  won't  be 
much  opportunity,  except  on  Saturday  morning,  for  Classes  A  and  D,  so 
I  trust  that  we  will  have  some  discussion  this  morning  on  any  matters 
of  interest  to  these  Classes,  or  any  suggestions  that  the  members  may 
have  for  the  next  Executive  Committee  to  follow  out.  The  meetiiiL 
open.      I   ask    Mr.    Winter   if   he  will   start   some  discussion. 

W.  EL  Wintkr: — Mr.  President,  this  is  rather  a  surprise  to  be 
(ailed  upon  to  speak  to  the  Association.  It  has  been  very  pleasant  for 
me  to  be  here  and  as  one  of  the  very  old  members  of  this  Association 
and    looking   back   over   a    number    of    years,    to    now    realize    that    our 

i  iation  is  coming  to  a  position  and  standing  in  the  country  that 
will  undoubtedly  be  of  great  advantage  to  all  the  Electrical  interests. 

The  Telephone  Company  in  the  early  days  of  the  Canadian 
Electrical  Association  was  a  very  active  member  of  the  Association 
and  in  fait  I  think  we  were  in  the  majority  as  members.  With 
the  development  of  the  power  and  lighting  interests  in  the  Asso- 
ciation   the   activities   did    not    include   the    telephone    interests,   as    it    was 

:  ally  considered  that  we  did  not  line  up  with  the  electric  light  and 
power  bn  ll  to-day  we  are  very  much  interested  in  their  problems 

M  it  affects  us,  in  fact  we  have  a  real  problem  to  operate  a  telephone 
in  on  account  of  the  increased  development  to  power  systems,  and 
although  the  report  which  will  he  read  later  on  "Interference"  is  not 
complete,  it  shows  that  the  Association  is  working  along  towards  the 
point  where  the  telephone  and   power  people  will  know  each  other  better 
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and  also  I  think  that  the  Committee,  working  together,  will  solve  some 
of  the  problems  that  are  confronting  us. 

For  the  improving  of  relations  between  Public  Utilities  I  would 
strongly  recommend  getting  closer  together.  In  Montreal  some  years 
ago,  a  few  gentlemen  of  the  electrical  and  allied  interests  got  together 
and  organized  a  weekly  luncheon  which  has  been  carried  on  successfully 
and  which,  all  members  agree,  has  been  a  large  factor  in  bringing  about 
better  relations  between  Companies  and  also  has  helped  in  the  efforts 
for  better  Public  Relations.  Good  Public  Relations  is  important  for  all 
Public  Utilities  and  I  am  glad  to  see  that  this  subject  is  one  that  is 
particularly  emphasized  in  some  of  the  work  that  is  being  carried  out. 

I  endorse  all  that  has  been  said  by  you,  Mr.  Chairman,  and  appre- 
ciate very  much  being  able  to  be  present  and  hear  the  splendid  reports 
of  the  various  Committees  and  also  wish  to  say  that,  although  I  have 
not  written  to  the  Secretary  appreciating  the  monthly  letters  sent  out 
by  the  Secretary  in  regard  to  the  activities  of  the  Association,  they 
contained  matters  of  real  interest  to  our  Engineering  Department  and 
if,  as  a  member,  the  Bell  Telephone  Company  has  been  able  to  assist 
the  Association,  they  have  also  been  repaid  by  the  benefits  derived. 
(Applause). 

President: — I  see  my- friend,  Dr.  Carr,  in  the  back  of  the  room. 
Dr.  Carr,  will  you  add  to  this  discussion  a  little? 

Dr.  Carr: — Mr.  President  and  gentlemen,  I  don't  know  what  I  can 
say  unless  it  may  be  a  word  about  the  Canadian  Electrical  Council  that 
your  Secretary  spoke  of  in  his  report.  That  Council  was  formed  with 
the  idea  that  matters  of  common  interest  between  the  C.  E.  A.  and  the  A. 
M.  E.  U.  (which  is  short  for  the  Association  of  Municipal  Electrical 
Utilities  of  the  Province  of  Ontario)  might  be  discussed  around  the 
same  table.  One  of  the  aspirations  of  that  Council  was  that  a  common 
convention  of  the  two  associations  might  be  held,  possibly  during  the 
present  summer,  and  it  looked  at  one  time  ds  if  this  might  become  an 
accomplished  fact.  However,  there  appear  to  have  been  certain  diffi- 
culties in  the  way,  after  the  announcement  was  made  that  the  C.E.A. 
would  hold  their  Convention  in  Ottawa,  but  at  one  time  it  did  look  as  if 
the  A.  M.  E.  U.  would  favour  a  common  convention. 

Commenting  on  the  retail  end  of  the  business,  Dr.  Carr  said: 

The  weakness  seems  to  be  with  the  contractor  and  dealer  and  more 
particularly  with  the  latter.  We  have  not  yet  developed  a  merchant 
class  in  Canada  that  is  capable  of  taking  care  of  the  manufactured 
article  and  passing  it  along  to  the  consumer.  I  often  feel  that  we 
spend  too  much  time  urging  the  public  to  buy  appliances  before  provid- 
ing proper  stores  where  they  may  be  bought;  also  in  most  cases  they 
cannot  use  the  appliances  if  they  do  buy  them  because  their  homes 
are  too  poorly  wired.  Our  stores  are  not  up  to  standard.  The  other 
day  I  went  into  a  store  recently  opened  in  Toronto.  I  had  been  advised 
that  a  certain  man  had  opened  a  new  store  on  College  Street.  With 
difficulty  I  located  it  as  an  electric  store.     It  had  a  few  condulets  and 
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some  pipe  and  wire  in  the  window.  When  I  finally  located  it  and  walked 
in.  there  was  nobody  there.  1  shuffled  around,  making  a  noise  as  if  I 
wanted  to  buy  something,  and  in  a  little  while  a   man  came  in  — in   his 

shirt  sleeves,  dirty,  and  with  three  days'  growth  on  his  chin  —  and  in- 
quired what  I  wanted.  He  turned  out  to  he  the  proprietor.  Later  his 
wife  came  in  (I  presume  it  was  his  wife),  leaned  on  the  counter,  and 
joined  in  the  conversation.  I  don't  say  that  this  is  typical,  hut  it  is  an 
example   of  some  we   have*  in   Toronto.      I    am    perfectly   satisfied    that    it 

not  matter  how  much  we  try  to  educate  the  public  t<>  go  to  our 

eleet  rie  store-  and  huy  equipment        they  will  not  go  hack  to  a  store  like 
nd   time.     They   will  go  out   of   that    store   convinced  that 
electrical  equipment  is  not   the  kind  of  thing  they   want   in  their   homes 
at  all.     (Applause). 

l'CKSii'KNT :  -  We  appreciate  Dr.  Carr's  remarks  and  I  am  sure  also 
that  Dr.  Can  might  take  back  with  him  the  feeling  that  this  Association, 
after  a  good  deal  of  consideration  and  thought,  went  sincerely  into  the 
Electrical  Council,  of  which  Dr.  Carr  is  Chairman,  with  the  expectation 
that  it  would  do  its  share  of  co-operating  with  all  the  other  industries. 
I  think  there  is  no  doubt  that  while  these  things  take  time,  the  future 
will  develop  material   benefits  to  the  industry  by   this  co-operation. 

We  have  in  this  Association,  gentlemen,  one  1st  Vice-President,  one 
2nd  Vice-President,  and  one  3rd  Vice-President.  I  think  these  Vice- 
dents  should  also  get  up  and  let  the  Association  see  them  once  at 
year  at  any  rate,  and  I  am  going  to  ask  Mr.  Pratt  if  he  will  speak  for 
a  few  moments.  We  have  not  had  the  opportunity  of  seeing  Mr.  Pratt 
very  often  in  Montreal,  although  he  comes  up  there  occasionally.  How- 
he  is  here  to-day,  and  we  will  be  glad  to  hear  from  him. 

L.  W.  Pratt: — I  did  not  expect  to  have  the  honour  of  addressing 
you  this  morning.  I  see  by  the  programme  that  I  am  to  have  an 
opportunity  of  officiating  this  afternoon. 

In  making  the  appointment  of  Chairman  of  the  Commercial  section, 
it  was  felt  necessary  that  the  Province  of  Ontario  should  be  tied  in 
—  to  the  Association  —  in  that  manner.  I  feel  more  or  less  on  the  out- 
among  you  gentlemen  from  Eastern  Canada.  In  Hamilton  we 
are  in  a  position  of  splendid  isolation  —  a  little  privately  owned  oasis 
in   a   vast   morass   of   public   ownership.      (Laughter). 

I  had  the  privilege  of  attending  the  meeting  of  the  C.  E.  Council 

named  by  Dr.  Carr)  a  few  months  ago,  and  we  had  the  pleasure  of 
meeting  representatives  of  the  A.  M.  E.  LT.,  and  I  can  back  up  Dr.  Can- 
in  what  he  says  as  to  the  desire  on   the  part  of  the  members  of  that 

ciation  to  co-operate  with  us.  I  think  one  of  the  reasons  which 
Dr.  Carr  did  not  touch  on  which  led  to  that  Association  continuing 
to  hold  their  Convention  in  Niagara  Falls  was  the  fact  that  this 
year  Niagara  Falls  is  particularly  interesting  to  the  members  of  that 

ciation.  They  are  now  generating  power.  Most  of  the  members 
who  attend  that  Convention  an-  Superintendents  and  Operators  of 
-mall,  plants,  whose   /.one    lies    within    reasonable   distance   of    Niagara 
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Falls.  Many  of  them  are  required  to  pay  their  own  expenses,  and  a 
trip  to  Ottawa  is  almost  outside  of  the  bounds  of  possibility  for  a 
great  number  of  them. 

There  is  no  doubt  that  the  contractor-dealer  is  the  weak  spot  in  a 
combined  association  for  any  co-operative  movement  in  the  electrical 
industry.  We  have  found  that  out  to  our  sorrow  in  Hamilton.  In 
carrying  out  the  work  of  electrical  development,  we  have  accomplished 
a  great  deal  in  spite  of  the  fact  that  we  have  only  had  half-hearted  sup- 
port on  the  part  of  the  contractor-dealers.  The  central  stations,  eng- 
ineers, manufacturers  and  jobbers  back  us  up  splendidly,  but  the  con- 
tractor-dealer could  not  see  where  he  was  going  to  benefit  by  coming  in. 

We  embarked  on  a  newspaper  campaign,  on  the  use  of  electrical 
appliances,  and  brought  our  campaign  to  a  most  successful  conclusion. 
I  am  passing  about  some  photographs,  to  show  what  we  accomplished  in 
that  direction.  In  twelve  days,  19,860  people  saw  the  electric  home 
which  was  thrown  open  to  the  public  in  the  City  of  Hamilton.  It 
created  a  great  deal  of  comment,  and  was  visited  by  all  classes  of  the 
community.  No  one  thing  that  has  ever  been  tried  in  our  City  has 
created  more  interest,  or  been  brought  home  more  energetically  than 
this  electrical  home.  I  strongly  recommend  to  all  the  members  of  the 
Association  that  if  they  live  in  towns  or  cities  where  the  electric  home 
has  not  been  put  on,  to  think  it  over  seriously.  I  was  in  conversation 
with  a  contractor-dealer  a  few  days  after  the  close  of  the  home,  and  he 
assured  me  that  in  two  days  he  had  received  $300  worth  of  wiring.  Over 
fifty  ranges  have  been  sold  in  Hamilton  since  the  close  of  the  home,  about 
three  weeks  ago. 

As  Chairman  of  the  Membership  Committee  of  the  C.  E.  Council, 
I  must  confess  that  the  problem  of  bringing  the  contractor-dealers  into 
our  Association,  or  to  induce  them  to  work  with  us  (if  only  in  an  advisory 
way)  is  one  that  I  cannot,  at  the  present  time,  see  ^any  solution  for,  but 
I  have  associated  with  some  men  in  the  industry  who,  I  think,  will  be 
able  to  bring  in  a  certain  amount  of  thought  on  the  matter,  and  we 
hope  before  the  next  Executive  meetings  of  the  Canadian  Electrical 
Association  to  be  able  to  give  a  constructive  report  which  will  be  of 
some  help  in  solving  the  problem. 

As  I  said  before,  I  was  quite  unprepared  to  speak  at  the  present 
moment,  and  must  thank  you  for  your  kind  attention.      (Applause) 

President: — Mr.  Doddrige,  you  are  representing  Quebec  now.  Will 
you  give  us  a  few  words?      (Applause) 

A.  P.  Doddridge: — I  doubt  if  I  can  say  very  much  of  interest  to  the 
members,  except  that  I  went  through  a  very  strenuous  session  ten  days 
ago  with  the  Canadian  Electric  Railway  Association.  I  don't  think 
that  I  have  ever  attended  a  Convention  of  the  electrical  industry  that 
was  so  ably  carried  out.  While  I  was  not  exactly  a  member  of  the 
Committee,  my  chief  occupation  was  taking  trips  down  town  occasionally 
with  outside  members  desiring  to  stock  up  a  bit  with  something  that 
seemed  to  be  the  prime  mover.     However,  they  seemed  to  enjoy  them- 
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selves,  and  I  may  say  that  they  were  particularly  impressed  with  the 

manner  in  which  our  Railway  Superintendent  had  decorated  the  !><•< 
of  those  who  were  exhibiting.     They  were  very  artistically  arranged 

indeed.  The  layout  of  the  booths  and  the  band  in  attendance  morning 
and  afternoon  made  the  exhibits  both  of  benefit  and  attraction, 
without  detracting:  from  the  attendance  at  the  meetings.  The  dele- 
gates were  always  together,  and  from  the  expressions  of  some  of  the 
members,  they  had  certainly  derived  more  benefit  and  enjoyed  the  Con- 
vention more  than  anything  they  had  ever  attended.  The  many  let 
which  our  General  Manager  has  received  from  the  different  members 
tell  of  their  deep  appreciation,  and  of  the  enjoyment  they  had  at  this 

.ention,  to  which  the  exhibits  have  materially  contributed. 
.  I  had  the  pleasure  of  attending  one  of  the  meetings,  with  Dr.  Carr, 
together  with  Mr.  Pratt,  at  Toronto.  I  feel  sure  from  the  impression 
of  the  members  present  at  the  time,  that  they  would  have  been  with  us. 
but  evidently,  as  Dr.  Carr  so  ably  put  it,  they  probably  thought  better 
of  it  for  this  year.  Certainly  the  different  members  present  expressed 
themselves  that  they  thought  a  joint  convention  was  desirable,  and  I 
have  no  doubt  in  my  mind  that  that  is  the  solution  of  getting  together. 
Common  interest  of  the  electric  industry,  whether  municipal  or  other- 
wise, could  be  introduced  and  presented  to  the  different  bodies  through 
a  Council,  and  I  had  hopes  of  coming  here  to  see  the  solution  of  our  ideas 
in  forming  such  a  Council.     (Applause) 

President: — Mr.  Davies,  gentlemen,  has  worked  very  hard  on 
affairs  of  the  Canadian  Electrical  Association  throughout  the  year,  and 

hairman  of  one  of  the  important  Committees  has  been  very  active  in 
his  work.  He,  I  know,  will  have  a  good  deal  to  do  with  this  Convention, 
but  he  might  give  us  a  few  remarks  before  we  pass  on  to  our  next 
business.      (Applause). 

P.  T.  Davies: — We  have  heard  some  reports  and  remarks  this 
morning  that  can  be  discussed  at  this  time,  but  before  doing  so  I 
would  like  to  say  a  word  of  praise  in  connection  with  the  work  of  the 
Membership  Committee.  Mr.  Pike  presented  his  report  in  a  quiet,  un- 
assuming way,  so  that  perhaps  the  significance  of  what  it  contained 
did  not  quite  get  home.  His  committee  has  increased  our  membership 
56  per  cent. — a  wonderful  piece  of  work,  and  I  think  we  should  give  Mr. 
Pike  a  very  hearty  vote  of  thanks  for  the  excellent  work  carried  on. 
(Applause) 

I  am  glad  to  see  Mr.  Winter,  of  the  Bell  Telephone  Co.,  with  us.  Per- 
haps some  of  us  hardly  appreciate  the  fact  that  the  Telephone  Company 
at  one  time  had  a  strong  position  in  the  affairs  of  the  Association. 
To-day  they  come  to  us  more  or  less  as  an  act  of  grace,  because  we  do 
not  do  anything  to  cater  to  them.  In  London,  the  Institution  of  Electrical 
Engineers,  whicb  is  practically  the  only  electrical  body  in  England,  has  a 
very  large  telephone  and  telegraph  section.      Some  of  the  mosl   abstruse 

calculation-  seem  to  he  presented  by  the  telephone  people.     I  am  sure 
tome  of  our  reports  would  be  graced  by  some  of  these  calculations  if  we 
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could  only  get  them  to  work  for  us.  It  seems  to  me  that  it  would  be 
good  to  extend  our  association  activities  along  this  line.  I  would  ask 
Mr.  Winter  whether  he  feels  the  Association  could  enter  some  of  their 
problems,  use  some  of  their  men  and  brains,  along  with  the  brains  we 
have  in  our  own  organizations,  to  do  some  work  for  the  telephone  com- 
pany and  ourselves.  We  all  have  our  own  telephone  systems,  and  we 
could  no  doubt  get  some  good  out  of  a  telephone  section,  that  is,  if  the 
Telephone  Company  feel  that  there  is  room  for  them  in  our  Association. 
I  would  like  to  ask  Mr.  Winter  to  say  a  few  words  on  this  later. 

With  regard  to  the  Seal  Committee,  that  Committee  was  formed  for 
the  purpose  of  lengthening  the  seal  period  from  its  present  six  years  to 
ten  years.  Mr.  Vinet  in  his  report,  I  think,  was  pessimistic  about  what 
we  had  done.  We  did  not  suffer  a  turndown  in  any  sense  of  the  word. 
We  prepared  the  petition,  came  together  in  common  with  the  municipally- 
owned  utilities,  who  backed  us  up  in  fine  shape  and  in  every  way,  and 
saw  the  Minister.  The  Minister's  reply  was,  he  was  sympathetic  and 
would  look  into  it,  but  at  the  first  session  they  did  not  want  to  produce  any 
contentious  legislation  at  all.  He  said  at  next  session,  if  the  thing  had 
developed  to  a  point  where  they  were  satisfied  with  our  claims,  that 
they  would  go  on  with  the  necessary  legislation.  I  do  not  look  upon  it 
as  a  turndown  in  any  sense  of  the  word,  but  that  the  Department  wanted 
time  to  look  into  it. 

The  contractor-dealers  have  been  spoken  of,  and  I  feel  sorry  for 
them.  Our  Merchandise  Committee,  I  think,  in  their  report  refer  to  one 
very  important  feature,  and  that  is,  that  up  to  date  we  have  not  got  to 
the  stage  where  the  contractor-dealer  can  live  comfortably.  It  seems  to 
be  a  matter  of  spread.  There  is  notxenough  spread  for  the  contractor- 
dealer  to  make  a  decent  living,  which  is  a  problem  we,  as  an  association, 
have  to  consider.  The  manufacturer  will  no  doubt  say  there  is  plenty 
of  room.  To-day  we  have  no  rich  contractor-dealers,  and  very  few  well 
off.  The  contractor-dealer  is  in  a  very  much  lower  class  than  plumber 
or  anybody  else.  He  has  to  carry  a  big  stock.  If  necessary,  we  must 
get  after  the  manufacturers  strongly,  and  make  them  state  their  case. 
They  are  as  much  interested  in  the  whole  chain  being  successful  as  any- 
one is.  We  are  in  the  merchandise  business  ourselves,  and  we  know 
it  is  very  hard  work  to  break  even.  Things  have  to  be  going  very  well 
for  us  to  break  even,  and  we  have  practically  a  monopoly  in  the  towns 
where  we  do  business. 

I  am  sure  the  efforts  of  Mr.  Dion  and  the  others  of  the  Entertain- 
ment Committee  will  be  very  much  appreciated  by  the  visitors  from  out 
of  town.      (Applause) 

A.  A.  Dion  : — Mr.  Chairman,  I  am  obliged  to  leave  in  a  few  minutes, 
unfortunately,  to  attend  a  meeting  of  the  directors  of  our  Company. 
It  will  not  hold  me  very  long,  and  I  will  soon  be  back  again.  I  would 
like  before  this  session  closes  to  say  a  word  about  the  reports  that  have 
just  been  read.  I  think  they  are  most  excellent  reports,  which  reflect 
a  great  deal  of  credit  upon  the  Committees. 
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There  is  an  important  tiling  that  has  been  read  this  morning  by 
Mr.  Woodyatl  in  his  report  <>n  Public  Relations,  that  is  tin-  question  of 

placing  your  stock  with  your  power  users.     Tin-  N.K.I. A.  is  carrying 
a  campaign  in  this  direction,  and  is  working  hard  with  the  belief  that 
this  is  the  solution  of  most  of  the  troubles  of  the  public  utility  companies. 

Mr.  Gilchrist,  of  Chicago,  made  a  very  fine  address  before  the  North 
Wi  Stern  Electrical  Convention.  It  is  a  very  excellent  address,  well 
worth  reading.  There  are  some  Companies  that  I  know  of  that  would 
like  to  take  advantage  of  this  advice,  hut  whose  dividends  are  so  small 
they  feel  they  cannot  pet  anybody  to  look  at  their  stock,  but  they 
not  all  so  situated,  and  Companies  that  have  a  stock  which  is  attractive 
ought  to  make  efforts  to  phut'  it  with  their  customers.  I  think  this  is 
something  we  ought  to  think  over  seriously,  because  there  is  nothing 
that  will  conduce  to  pood  will  of  the  public  towards  the  Company  better 
than  this.  I  don't  think  this  point  should  be  passed  in  silence,  but  we 
should  emphasize  it  and  think  it  over.      (Applause^ 

President: — There  is  one  thing  that  should  be  attended  to  at  this 
morning's  meeting.  We  should  appoint  a  Nominating  Committee  to 
bring  in  nominations  for  the  Executive  Committee  and  officers  for  next 
year.  I  am  open  to  receive  any  nominations  that  may  be  made.  Any 
suggestions  for  a  Nominating  Committee? 

P.  T.  Davies: — I  beg  to  propose  the  following  gentlemen,  to  be 
named  on  the  Nominating  Committee:  A.  A.  Dion.  A.  Monroe  Grier, 
R.  J.  Beaumont,  C.  P.  Barnes  and  W.  O'Brien.  I  think  that  is  the 
number. 

President: — You  have  heard  Mr.  Davies'  suggestion.  All  in 
favour?      (Carried  unanimously) 

A.  Monroe  Grier: — May  I  say  one  word?  Sometimes  some  of  those 
named  on  the  Nominating  Committee  have  felt  delicate  about  nominating 
themselves  for  office.  I  think  it  should  be  distinctly  understood  that 
they  should  not  feel  any  sort  of  delicacy  whatever  in  this  direction.  I 
say  thjs  most  directly  with  regard  to  our  friend,  Mr.  Dion,  who  is  pro- 
bably the  best  man  we  could  get  on  the  Nominating  Committee,  and  we 
do  not  desire  to  be  deprived  of  his  services  in  any  other  direction. 

President: — You  have  heard  these  names.     Are  you  ready  to  vote? 
'All   in   favour  of   the   Nominating  Committee?      Any   opposed?     Carried 
unanimously. 

A.    Monkok   Grier: — I   have   been    asked   to   fill   up   a    gap    in    the 

ident's  absence.  It  is  proposed  at  a  meeting  later  on  in  the  session 
of  this  Convention  to  bring  forward  certain  resolutions.      Notice  of  these 

utions  should  be  given.  I  will  ask  Mr.  Woodyatt  if  he  will  hi-  good 
enough   to   read   the   notice: 

J.  B.  WOODYATT: — At  Executi\<  t . .  he  held  Saturday  morn- 

ing, the  following  resolutions  should  he  adopted: 

1.  A    resolution   approving  the    Letters    Patent   of   the   Association. 

2.  A    resolution    transferring    all    of    the    cash    on    hand,    account.- 

.vable  an. i  of  the  old  Association  to  the  incorporated  A- 
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iation  in  consideration  of  the  incorporated  Association's  assumption  of 
the  liabilities   of  the  unincorporated   Association. 

3.  A  resolution  declaring  the  old  Association  to  be  wound  up  and 
to  cease  to  exist. 

A.  Monroe  Grier: — Please  take  notice  of  the  fact  that  these  things 
are  to  be  proposed  later. 

Mr.  Smith  has  been  called  outside  for  a  minute  or  two.  The  meeting 
will  be  closed  shortly,  when  there  will  be  opportunity  to  look  at  the 
exhibits.  I  am  asked  by  the  Secretary  to  remind  you  that  there  are 
some  delegates  still  to  buy  the  book  of  tickets,  and  that  a  photograph 
will  be  taken  later. 

P.  T.  DXvies: — Mr.  Grier,  I  believe  we  could  get  Mr.  Winter  to  say  a 
few  things  about  the  Telephone  Company.  Mr.  Winter,  are  you  pre- 
pared? 

W.  H.  Winter: — Mr.  President,  on  Mr.  Davies'  question,  in  1920 
there  was  a  meeting  called  at  Winnipeg  of  the  different  telephone  sys- 
tems of  Canada,  and  a  convention  of  Canadian  telephone  systems  was 
organized.  The  first  annual  Convention  Was  held  in  Vancouver  last 
August.  I  was  fortunate  enough  to  be  one  of  the  delegates  represent- 
ing the  Bell  Telephone  Company  of  Canada ;  and  the  second  convention 
of  the  telephone  systems  of  Canada  will  be  held  in  Montreal  at  which 
will  be  represented  the  B.  C.  Telephone  Company,  Alberta  Government 
Systems,  Saskatchewan  Government  Systems,  the  Manitoba  Government 
Systems,  the  New  Brunswick  Telephone  Company,  The  Bell  Telephone 
Company  of  Canada,  the  Maritime  Telegraph  and  Telephone  Co.,  and 
also  the  Temisftaming  &  Northern  Ontario  Company.  This  goes  to  show 
that  the  telephone  companies  are  trying  to  get  together  in  the  same 
manner  as  the  Canadian  Electric  Association  is  trying  to  get  the  power 
and  lighting  companies  together. 

I  would  suggest  an  invitation  should  be  given  to  the  telephone  sys- 
tems to  take  an  active  part  in  the  Canadian  Electrical  Association.  They 
apparently  have  been  left  out  very  largely  in  a  lot  of  the  different 
activities  of  the  Canadian  Electrical  Association  in  which  they  are  deep- 
ly interested,  and  I  am  sure  you  would  find  they  would  be  a  real  help  to 
the  Association  if  the  intention  is  to  inaugurate  provincial  branches,  or 
whatever  you  may  call  them,  throughout  the  breadth  of  the  country. 

Mr.  Davies  suggested  that  our  Company  take  a  more  active  part  in 
the  Association;  I  believe  from  a  technical  point  of  view  we  have  a 
number  of  very  well  versed  engineers  in  our  Company,  and  there  is  no 
doubt  but  what  the  Company  would  approve  of  our  Association  taking 
a  more  active  part  in  the  Association.  I  feel  that  I  can  assure  the 
Association  that  if  our  technical  men  can  be  of  any  benefit  at  any  time 
to  the  Association,  or  to  any  of  the  companies  members  of  the  Electric 
Association,  in  that  line,  it  will  be  only  too  pleased  to  assist  in  any 
manner  possible.      (Applause) 

President: — One  of  the  serious  problems  that  looms  in  front  of 
us  in  the  years  to  come  is  going  to  be  this  question  of  the  relation  of  the 
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communication  companies  to  the  power  companies.     There  is  absolutely 

no  doubt  in  our  mind  that  OUT  industry  is  hound  to  grow  by  thi-  creation 
of  trunk  lines,  and  by  a  greatly  increased  amount  of  power  which  will 
be  transmitted.  This  is  hound  to  result  in  trouble  with  the  telephone 
and  telegraph  companies  if  it   is  not  guarded  against,  and   in   many 

places,  as  you  know,  serious  difficulties  have  arisen,  and  many  disputes, 
and  in  some  eases  litigation,  have  created  bad  feeling  between  the  tele- 
phone, telegraph  and  power  interests.  Here  in  Canada  we  have  been 
much  more  fortunate,  partly  due  to  the  personalities  of  Mr.  Winter 
and  his  friends,  who  have  always  met  the  power  people  in  a  friendly 
mind,  and  have  always  disposed  of  these  questions  as  they 
up.  It  seem-  to  me,  however,  that  it  would  be  very  much  better  if 
this  Association  could  be  made  up  to  a  much  larger  extent,  as  it  used 
years  ago,  of  men  who  are  interested  in  the  telegraph,  and  par- 
ticularly the  telephone  companies,  because  after  all  pne  of  the  objects  of 
those  conventions  is  to  get  men  together  who  are  apt  to  fight  in  the 
ordinary  course  of  their  duties,  and  if  they  get  together  and  discuss  and 
see  the  different  phases  of  these  problems,  they  are  very  much  more 
apt  to  work  out  amicable  solutions. 

So  I  think  this  should  be  passed  on  to  the  next  Executive  Committee 

n  important  phase  of  the  work,  and  every  effort  should.be  made  to 
bring  in  a  large  number  of  men  interested  in  the  telephone  and  tele- 
graph companies. 

Now,  gentlemen,  I  want  to  remind  you  that  at  12.35  on  the  terrace, 
in  front  of  the  hotel,  a  group  photograph  is  to  be  taken;  we  want  you 
all  to  be  there,  and  to  bring  your  wives  and  guests. 

The  meeting  is  adjourned. 

SECRETARY: — Luncheon  will  be  held  in  the  banquet  room  upstairs. 

AFTERNOON  SESSION,  THURSDAY;  JUNE  15. 

PRESIDENT:  We  will  resume  our  labours  now.  The  first  report  on 
this  afternoon's  programme  is  by  Mr.  Pratt —  Report  of  the  Commercial 

ion. 

L.  W.  Pratt: — Mr.  Chairman  and  gentlemen.  It  would  ill  become 
DM  to  take  credit  for  the  results  in  the  Commercial  Section.  While  it  is 
true  I  have  been  Chairman  for  the  past  year,  I  feel  the  results  are  entirely 
due  to  members  of  my  Committee  in  their  loyal  co-operation  and  thorough 
painstaking  effort  in  making  the  programme  of  the  Commercial  Section 
Inch  I  am  sure  is  offered  by  the  programme  which  you  see 
before  you.  In  having  assigned  to  us  the  primary  position  on  the  pro- 
gramme of  the  afternoon  meeting  of  the  first  day,  1  feel  that  the  thanks 
oi  the  Committee  is  due  to  Mr.  Vinet  and  Mr.  Smith  for  giving  us  this 
ortunity,  and  will  try  to  return  the  compliment  with  the  results, 
which  we  shall   give. 

We    make    no  apology    for   our    subject         Power,  — the   force    which 

driv(  a  ring  loom  of  time—   Light,  the  only  thing  which  separi 

this  world  from  chaos       Merchandise,      a  transaction  immortalized  bj 

our  first  parent,  by  a  little  transaction   in  apples. 


If  its 

We  can  Supply  It 

We  Design  and  Manufacture 
everything  for  Light  and  Power 

If  you  are  con- 
templating the 
purchase  of 

Electrical 

Equipment 
our  Engineering 
Department  will 
gladly  co-operate 
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REPORT  OF  ( :OMMER(  IAL  SECTION— 1922. 

Your  Committee  representing  the  Commercial  Section  have  pleasure 

in    submitting    report,   as    follows: 

l.  Power  Sales  Bureau,  under  the  chairmanship  of  Mr.  P.  R. 
Lahelle. 

•J.     Merchandise  Salts  Bureau,  in  charge  of  Mr.  G.  R.  Atchison. 

3.     Lighting  Sales   Bureau,  under  Mr.  J.   H.  O'Hara. 

Mr.  C.  T.  Barnes  representing  the  Commercial  Section  on  our 
Committee  on  Commercial  Service  and  Relations  with  Custom* 

It  is  to  be  regretted  that  owing  to  the  necessity  of  re-organizing  the 
Commercial  Section  due  to  the  resignation  of  the  original  nominee  for 
the  position  of  Chairman,  that  your  Committee  was  unable  to  get  under 
way  until  about  the  first  of  October,  with  the  result  that  we  were  not 
represented  at  the  first  two  meetings  of  the  Executive  Committee  of  the 
N'.K.L.A.  Commercial  Section.  Had  this  been  possible,  our  work  would 
have  been  tied  in  with  that  of  the  X.K.L.A.  It  was  thought  desirable, 
inasmuch  as  your  Chairman  was  located  so  far  from  the  headquarters  of 
the  Association,  to  limit  the  number  of  bureaus  to  thr 

POWER  SALES   BUREAU 

In  connection  with  the  report  of  the  Power  Sales  Bureau,  there  are 
two  points  in  this  report  worthy  of  special  attention: 

1st.  The  power  factor  clause  which  is  too  often  neglected  in  many 
contracts.  Attention  is  called  to  an  article  on  the  subject  of  power  factor 
on  page  311  of  the  May.  11*22,  issue  of  the  N.E.L.A.  Bulletin.  It  is  gen- 
erally conceded  that  the  Customers'  maximum  kilovolt  ampere  demand 
should  govern  the  demand  charge. 

2nd.  The  desirability  of  all  power  companies  adopting  a  standard 
basis  of  sales  and  measurements  of  power. 

LIGHTING  SALES  BUREAU 

Your  Committee  feel  that  rather  than  attempt  to  cover  the  many 
different  phases  of  activity  that  might  be  classed  under  "Lighting 
Sales,"  it  would  be  better  to  present  a  full  report  upon  one  particular 
branch  of  the  work.  Industrial  Lighting  was  selected  as  promising  the 
best  results  for  a  reporl  of  this  kind,  and  in  the  following  reporl 
have  endeavored  to  pri  oc  real  information  that  will  be  of  prac- 

tical value  to  the  ordinary  Central  Station  Salesman. 

No  new  development  in  lamps  has  come  to  our  notice  during  the 
Efforts  seem  to  have  been  concentrated  on  shades  and  re- 
flectors.      The  Lit •  arc  fully  dealt  with  in  the  report. 

It   i  y   hoped    that    this    paper   will    not    merely    be    tak> 

:.  but  that  thoughtful  consideration  be  given  to  the  many  valuable 
suggestions  made. 

The  Commercial  Lighting  Branch  of  our  business  is  coming  into  its 
again.      During  the  past   few  years,  lighting  service  in   many  parts 
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of  Canada  has  been  so  low  in  price  and  lamps  so  efficient  that  little 
attention  was  given  by  the  public  to  efficiencies.  With  the  increasing 
competition  of  the  past  year  or  two  however,  a  renewed  demand  for 
the  best  possible  service  has  been  created  and  lighting  salesmen  will 
be  expected  to  give  practical  and  reliable  advice  to  their  Customers. 

MERCHANDISE    SALES    BUREAU 

While  the  convenience  of  electrical  appliances  is  beyond  question, 
and  the  cost  of  operating  them  in  Ontario  at  least  is  almost  negligible, 
the  desirability  of  stimulating  their  sale  by  every  possible  means  is  at 
once  apparent,  when  upon  reflection  we  find  that  in  spite  of  the  constant- 
ly increasing  cost  of  production,  the  price  of  electrical  energy  has  been 
steadily  falling,  due  to  the  filling  up  of  the  valleys  in  the  load  curve  by  the 
appliance  load. 

Respectfully  submitted, 

P.  R.  Labelle, 

J.  H.  O'Hara, 

G.  R.  Atchison, 

C.  T.  Barnes, 

L.  W.  Pratt,  Chairman. 
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Your  Power  Sales  Bureau  begs  to  report  that  during  the  past  year, 
owing  to  the  general  depression  throughout  the  country,  the  demand  for 
power  for  new  industries  had  been  very  limited. 

During  the  current  year  this  Bureau  thought  it  advisable  to  try  and 
standardize  Power  Contracts  for  general  use  throughout  the  country, 
and  after  obtaining  copies  of  Power  Contracts  from  various  member 
companies,  it  was  considered  advisable,  owing  to  different  conditions  in 
the  different  sections  of  the  country,  not  to  attempt  to  draw  up  a  stand- 
ard form  of  Power  Contract,  but  this  Bureau  desires  to  draw  the 
attention  of  member  companies,  in  particular  to  smaller  companies,  to 
the  necessity  of  providing  in  their  contract  for  the  following: — 

1st — Power  factor  clause. — The  larger  companies  already  provide 
against  loads  with  poor  power  factor  realizing  the  importance  of  this, 
but  the  smaller  companies,  we  find,  are  overlooking  this  all-important 
matter. 

2nd — All  power  contracts  should  have  a  minimum  guaranteed 
monthly  payment  to  provide  against  loss  of  revenue  during  shut-down. 
During  the  past  few  years  a  number  of  member  companies  have  suffered 
considerably  having  no  provision  in  their  contract  to  protect  themselves 
against  this  loss  of  revenue,  and  this  particularly  applies  to  smaller 
companies. 

All  contracts  should  have  a  clause  stating  that  the  maintenance  of 
voltage  and  frequency  at  the  point  of  delivery  shall  constitute  delivery 
of  service. 
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3rd. — A  definition  should  be  made  on  all  Power  Contracts  of  the 
basis  for  the  measurement  of  the  power  contracted  for.  A  reasonable 
basis  for  fair  sized  loads  seem  to  be  a  10  to  15  minute  average  maximum 
load;  smaller  loads  can  be  well  taken  care  of  by  basing  a  rate  on  the 
size  of  the  motor  as  designated  by  the  name  plate. 

In  discussing  power  prices  and  conditions  with  prospective  custom- 
ers, reference  is  frequently  made  to  conditions  offered  by  competitive 
companies,  and  it  would  seem  that  if  all  companies  adopted  a  standard 
basis  of  measurement  that  it  would  be  to  the  benefit  of  all. 

During  the  current  year,  this  Bureau  circularized  all  the  member 
companies  drawing  their  attention  to  the  Electrical  Heating  courses 
given  by  the  N.E.L.A.  These  courses  have  been  given  both  at  the 
works  of  the  Westinghouse  Company  and  the  General  Electric  Company, 
and  from  information  received  from  those  who  have  taken  these  courses, 
and  from  the  personal  knowledge  of  the  Chairman  of  your  Bureau,  who 
had  the  privilege  of  taking  this  course,  central  stations  are  strongly 
recommended  to  send  representatives  to  attend  these  courses  as  they 
are  certainly  the  means  of  putting  one  in  touch  with  the  various  appli- 
cations of  Electrical  Heating,  and  give  one  a  proper  view  of  the  possi- 
bilities for  this  class  of  business.  I  believe  it  is  the  intention  of  the 
N.E.L.A.  to  make  arrangements  to  continue  these  courses  throughout 
the  year. 

This  question  of  Industrial  Heating  is  a  very  important  one  to  all 
distribution  companies,  as  being  an  excellent  means  of  providing  addi- 
tional load.  It  would  seem,  however,  that  before  recommending  the 
application  of  electricity  for  heating  purposes,  that  a  very  close  survey 
of  conditions  be  made  so  as  to  not  saddle  the  customer  with  apparatus 
which  would  not  be  economical,  and  thereby  avoid  dissatisfaction  and  the 
condemnation  of  electrical  apparatus  for  this  purpose. 

Considerable  publicity  has  been  given  to  electric  furnaces  for  the 
melting  of  brass  and  other  metals,  but  it  would  seem  from  the  experience 
of  several  companies  that,  before  recommending  apparatus  of  this  kind, 
serious  consideration  should  be  given  to  the  matter,  as  unless  these 
furnaces  can  be  used  at  a  fairly  high  load  factor,  instead  of  being  a 
benefit  to  the  customer,  they  become  a  burden,  owing  to  the  minimum 
payments  which  are  always  provided  for  in  contracts  of  this  kind. 

The  electric  range  load  and  bake  oven  load  is  one  that  is  well  worthy 
of  being  developed,  and  owing  to  the  diversity  factor  of  these  loads, 
it  is  productive  of  a  very  good  revenue  to  the  companies.  Serious  effort 
should  be  made  to  promote  the  use  of  various  appliances  in  the  home. 

A  careful  study  and  survey  made  by  a  company  in  Philadelphia  on 
some  1,300  houses  using  various  apparatus*  shows  that  51  1/10  per  cent, 
of  the  total  energy  consumed  was-  used  from  7  a.m.  to  7  p.m.,  showing 
that  this  was  entirely  used  by  household  appliances,  and  49  1/10  per  cent, 
was  consumed  from  7  p.m.  to  7  a.m.,  showing  distinctly  that  the  appliance 
load  is  equal  to  the  lighting  load.  This  study  was  made  in  the  summer 
months,  at  which  time  the  lighting  load  does  not  cross  the  load  or  energy 
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used  by  appliances.  This  survey  was  carried  on  for  one  whole  week, 
and  certainly  shows  up  very  plainly  the  importance  of  the  use  of  ap- 
pliances as  a  revenue  producer. 

During  the  current  year  a  sub-committee  was  formed  to  make  a 
study  of  the  handling  of  material  in  large  industrial  plants,  freight 
yards,  railway  terminals  and  docks,  but  owing  to  the  very  late  date  at 
which  this  committee  was  formed,  they  have  been  unable  to  collect 
sufficient  data  to  make  a  report.  We  presume,  however,  that  this  com- 
mittee will  be  continued  for  the  next  year,  and  that  they  will  be  able 
to  present  some  very  interesting  data  in  connection  with  these  matters. 

Other  Committees  of  the  Association  such  as  meter  committee,  rural 
lines  committees,  etc.,  we  understand,  are  presenting  reports  dealing  with 
some  of  the  power  problems,  and  as  discussion  will  undoubtedly  be  made 
on  this  subject,  it  is  hot  considered  necessary  to  deal  with  these  matters 
in  our  report. 

(Signed) 


P. 

T. 

Davies 

B. 

M. 

Gall 

A. 

P. 

Doddridge 

P. 

R. 

Labelle,  Chairman. 

L.  W.  Pratt: — I  would  like  to  ask  Mr.  Labelle  to  give  a  resume  of 
paper  which  no  doubt  you  have  all  read,  and  if  possible  to  mention  his 
experience  in  connection  with  the  industrial  heating  course  which  he 
attended  on  the  other  side  a  few  months  ago.     (Applause) 

P.  R.  Labelle: — With  reference  to  the  Industrial  Heating  course, 
the  N.E.L.A.  realized  that  besides  the  matter  of  lighting  and  motive 
power,  there  was  a  large  field  for  'industrial  heating.  They  got  to- 
gether with  the  Westinghouse  and  General  Electric  Companies  and  the 
latter  named  Companies  agreed  to  give  a  course  of  Industrial  Heating. 
It  was  the  original  intention  to  have  the  courses  consist  of  two  weeks 
at  the  General  Electric  Works  and  a  further  two  weeks  at  the  Works 
of  the  Westinghouse  Co.,  but  realizing  that  this  would  undoubtedly  work 
a  hardship  on  the  different  companies  by  having  their  men  absent  for 
a  whole  month,  it  was  decided  to  divide  up  the  courses  and  give  a  two 
weeks'  course  at  each  of  the  different  Works.  One  week's  work  of 
this  course  consisted  of  lectures  at  the  Works  of  these  different  Com- 
panies and  visits  through  their  factories,  and  the  following  week  con- 
sisted of  visiting  installations  in  different  towns  so  as  to  get  the  view- 
point of  the  different  manufacturers  and  also  see  actual  operations  in 
the  field.  The  courses  consisted  of  lectures  by  the  different  engineers 
of  the  Companies.  In  the  course  which  I  followed  at  Schenectady,  we 
spent  one  whole  week  there  and  then  one  week  in  the  field.  The  talks 
were  on  the  following  subjects : — 

Electric  Welding. 

Non-ferrous  Melting  Furnaces. 

History  of  Industrial  Electric  Heating  and  future  possibilities. 

Principles  of  electric  heating  and  temperature  ranges  covered. 
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Small  devices  and  their  various  uses  such  as  glue  pots.  space- 
heaters,  etc. 

Design  and  construction  of  small   devices. 

Industrial  ovens  and  methods  of  calculating  requirements. 

I>.\si£n   and   construction   of   industrial   heaters. 

Design  control  for  industrial  ovens. 

Furnaces  for  heat  treating  metals,  vitreous  enamelling,  etc. 

The  last  week  consisted  of  visits  to  different  towns.  Spent  one 
day  in  Springfield  where  we  visited  the  plant  of  Chapman  Valve  Co.,  who 
have  an  installation  consisting  of  core  ovens,  electric  furnaces  for 
brass  and  steel  and  heat  treating  ovens.  One  day  spent  in  Hartford 
where  we  had  the  opportunity  of  going  through  the  factories  of  the 
Gray  Telephone  Co.,  manufacturing  telephone  boxes;  the  Royal  Type- 
writer Works,  The  New  Departure  Mfg.  Co.  and  the  Johns-Pratt  Co., 
etc.  In  these  various  factories  we  had  the  opportunity  of  seeing  in 
operation  japanning  ovens,  enamelling  ovens  and  different  heat  treat- 
ing furnaces.  We  also  spent  one  day  in  Rochester  where  we  visited 
the  factory  of  the  Eastman  Kodak  Co.,  The  Ritter  Dental  Co.,  Galusha 
Stove  Co.  and  the  Gleason   Works. 

The  Gleason  Works,  manufacturers  of  gears,  have  a  heat  treating 
furnace,  one  of  their  furnaces  being  one  designed  specially  with  14 
different  speed  controls. 

The  Eastman  Kodak  Co.  have  very  large  japanning  ovens  ard 
enamelling  ovens. 

In  Buffalo  we  visited  the  Ford  Motor  Works  where  they  have 
large  japanning  ovens,  and  also  the  Works  of  the  Fowler  and  Union 
Horse  Nail  Co.  who  have  furnaces  for  treatment  of  wire. 

In  our  visit  to  these  different  factories  we  had  the  opportunity  of 
getting  in  touch  with  the  different  managers  and  superintendents  of  the 
plants  and  ascertaining  from  them  the  advantages  derived  from  electric 
heating.  In  some  cases,  electric  heating  was  considerably  more- 
expensive  than  gas,  oil,  etc.,  still  on  the  other  hand  the  advantages 
derived  by  having  absolute  control  of  their  heat  more  than  offset  the 
cost  of  the  power.  There  is  no  doubt  that  there  is  a  vast  field  for  this 
industrial  heating  and  you  will  find  that  such  Companies  as  the  West- 
inghouse  and  General  Electric,  together  with  the  manufacturers  of 
ovens,  furnaces  and  appliances,  are  quite  willing  to  co-operate  with  us 
in  any  way  and  give  us  the  full  benefit  of  their  knowledge.  In  the 
United  States  where  they  have  a  much  vaster  field  than  we  have,  they 
are  much  further  advanced,  as  we  are  practically  just  scratching  the 
surface  in  this  class  of  busii 

PRESIDENT: — Mr.  R.  J.  Beaumont,  of  the  Shawinigan  Company.  Will 
you  start  discussion  on   this  important  paper? 

R.  J.  Beaumont: — In  connection  with  the  report  of  the  Tower 
Sales  Bureau  introduced  by  the  Chairman,  Mr.  Labelle,  I  would  like 
to  say  a  few  remarks  apropos  the  subject  of  power  sales,  but  not  spe- 
cifically mentioned  in  his  report. 
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In  the  Province  of  Quebec  we  have  coming  up  continually  the 
question  of  electric  heating  of  houses,  and  as  you  are  all  very  familiar 
with  the  practical  impossibility  of  a  satisfactory  solution  of  this  prob- 
lem, we  have  considerable  difficulty  in  persuading  our  prospective 
customers  that  we  are  not  actuated  by  some  ulterior  motive  when  we 
tell  them  that  the  scheme  is  an  impractical  one.  To  meet  this  ever  pre- 
sent problem  we  found  it  necessary  to  prepare  a  few  articles  which  we 
occasionally  insert  in  both  the  French  and  English  press,  and  also  use 
to  circularize  individuals. 

The  Government  some  three  or  four  years  ago  printed  an  article, 
which  was  prepared  by  Mr.  Barnes,  of  the  Hydro  Electric  Commission, 
showing  that  this  scheme  was  not  feasible,  but  this  article  is  now  in 
many  respects  out  of  date,  and  I  would  suggest  to  the  incoming  Power 
Sales  Committee  that  they  prepare  a  pamphlet  which  will  answer  this 
question.  In  this  way  the  statements  will  be  uniform  in  every  respect 
and  I  think  we  can  make  a  much  better  case  than  possibly  made  by  Mr. 
Barnes. 

Another  matter  which  I  would  like  to  mention  in  passing  is  that,  in 
my  opinion,  in  connection  with  the  selling  of  power,  flat  rates  should,  to 
a  large  extent,  be  discarded  and  a  condition  finally  looked  forward  to  so 
that  we  might  bring  about  a  condition  which  may  be  expressed  as  "every 
K.  W.  Hour  should  have  its  price." 

Another  matter  I  notice,  there  is  mention  in  the  report  of  suggest- 
ing a  uniform  method  of  measurement  of  power.  This  is,  of  course,  a 
very  good  thing,  and  I  do  not  think  there  is  any  question  that  this  means 
that  power  should  be  sold  on  what  is  popularly  known  as  a  combined 
rate,  this  consisting  of  a  fixed  charge  which  is  the  minimum  charge  under 
the  contract,  with  three  or  more  sliding  scale  steps  as  may  be  found 
necessary.  A  statement  of  the  standardization  of  these  steps  might  be 
included  with  advantage  in  the  next  year's  work  of  this  Committee. 

(Applause) 

President: — Gentlemen,  I  am  sure  we  have  some  further  discussion 
on  this  important  subject. 

J.  B.  Woodyatt: — In  Mr.  Labelle's  report,  he  stated  that  after  con- 
sidering copies  of  power  contracts  from  various  member  companies,  it 
was  considered  advisable,  owing  to  conditions  in  different  sections,  not 
to  attempt  to  draw  up  a  standard  form  of  power  contract.  I  think  it 
will  be  interesting  to  discuss  that,  because  I  cannot  see  why  some  of  the 
different  conditions  cannot  be  adopted  so  that  we  can  have  a  standard 
form  of  power  contract.  I  imagine  that  in  the  old  days  every  railroad 
had  a  different  form  of  bill  of  lading,  but  finally  they  drew  up  a 
standard  form  of  bill  of  lading  for  all  the  railroads,  whether  publicly 
or  privately  owned,  whether  in  Canada  or  the  United  States.  I  think, 
particularly  with  reference  to  the  technical  clauses,  that  we  should  have 
standard  clauses  that  would  apply  throughout  the  country,  and  then 
others  could  be  added  in  the  case  of  privately  or  publicly  owned  utili- 
ties.    I  think  it  would  be  worth  while  to  have  seme  discussion  regarding 
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these  conditions  that  seem  t<>  prevent  the  drawing  ap  of  a  standard  con- 
tract, to  see  if  we  cannot  go  ahead  with  that  this  year. 

There  is  another  item  in  connection  with  the  definition  of  power. 
It  is  suggested  ten  or  fifteen  minutes  for  the  average  maximum  load. 
I  am  not  so  much  interested  as  to  whether  it  should  be  ten  or  fifteen 
minutes,  but  I  am  interested  in  arriving  at  a  definition  of  power.  W. 
sell  power  for  so  much  per  horsepower,  but  the  price  might  vary 
LOO  per  cent,  or  even  more  according  to  the  definition  of  a  horsepower. 
Surely  we  can  arrive  at  some  proper  definition  of  the  unit  of  what  we 
are  selling.  I  think  it  would  be  well  for  us  to  discuss  it  here,  or  for 
the  succeeding  committee  to  carry  on  this  work. 

One  other  point  came  up.  Mr.  Beaumont  suggested  that  we  ought 
not  to  have  flat  rates  in  selling  power  and  stick  to  the  KWH  only.  I 
lannot  quite  see  that.  Perhaps  a  little  discussion  on  this  will  be  illumin- 
ating. I  think  that,  particularly  in  selling  electric  power,  such  a  great 
percentage  of  our  cost  is  fixed  that  it  would  be  a  mistake  to  drift  entirely 
into  selling  our  power  on  a  straight  kilowatt  hour  basis. 

President: — I   do  not   believe  that  was  the  suggestion.     The  sug- 

ion  was,  that  there  should  be  a  mixed  rate. 

J.  B.  Woodyatt: — I  think  the  demand  charge  should  be  the  greatest 
factor  in  the  rate.  The  meter  rates  should  be  sufficient  to  keep  customer 
off  the  lines  when  the  power  was  not  required  so  as  to  increase  the 
diversity. 

President: — Mr.  Woodyatt  has  raised  a  matter  which  seems  to 
be  important  —  that  endeavours  should  be  made  by  this  Association  to- 
wards a  form  of  standard  power  contract.  There  are  a  great  many 
advantages  to  be  gained,  and  I  think  perhaps  the  disadvantages  will 
get  less  as  this  matter  is  studied.  I  am  sure  it  is  going  to  take  time 
to  develop  such  a  scheme,  but  I  think  this  idea  is  one  we  might  profitably 
discuss  a  little  while,  and  perhaps  we  can  pass  this  along  in  such  shape 
that  we  can  actually  get  forward  with  it  during  the  next  year. 

Mr.  O'Brien,  you  represent  a  very  large  power  sales  division, 
the  Montreal  Light,  Heat  &  Power  Co.  What  do  you  think  of  an  idea 
of  trying  to  have  a  uniform  power  contract  throughout  the  whole 
Dominion  of  Canada? 

W.  O'Brien: — I  have  been  discussing  this  subject  with  some  mem- 
bers of  the  Committee.  It  appears  to  be  a  good  idea,  I  do  not  know  of 
any  reason  why  it  cannot  be  carried  through,  and  the  general  contract 
conditions  for  power  service  made  alike  for  adoption  throughout  the 
country.        If   necessary,   special    conditions    may   be    inserted    to   cover 

al  arrangements  in  the  supply  of  power  service  as  warranted 
in  any  locality  and  for  any  particular  service. 

Mr.  Labelle  has  mentioned  something  in  reference  to  the  inclusion 
in  power  contracts  of  a  provision  protecting  the  Companies  against 
reduction  of  a  consumer's   maximum  demand  and  covering  payment  by 

umer  for  service  during  a  prolonged  shutdown.  Some  companies 
already    have   such    provision,   we    (M.I, .11.   &   P.   Cons.)    have   it   in    our 
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contracts  to  the  effect  that  the  maximum  demand  once  established  shall 
constitute  the  billing  basis  unless  and  until  exceeded.  The  matter  of 
standardizing  contract  conditions,  I  would  say,  should  be  taken  up  by 
next  year's  Committee. 

I  would  ask  Mr.  Labelle  regarding  service  for  electric  welding  and 
industrial  heating.  Was  the  subject  of  rates  for  such  service  taken  up 
at  any  time  during  the  period  of  the  course  which  he  attended,  also  what 
sort  of  a  demand  does  such  service  create  on  a  system  and  its  charac- 
teristics? The  load  factor,  in  some  applications,  I  understand  is  high  — 
Are  there  any  suggestions  or  proposals  in  regard  to  rates  to  be  applied, 
whether  fixed  charge  based  on  demand  plus  meter  rate  or  straight  line 
meter  rate  with  minimum  guarantee  is  favored? 

P.  R.  Labelle: — Question  of  rates  was  not  discussed,  but.  I  do  find 
in  copies  of  contracts  that  same  make  special  provision  for  the  arc 
welding  installation.  This  service  creates  a  very  heavy  demand.  I 
have  not  got  anything  with  me  as  to  what  the  conditions  are,  but  will 
be  pleased  to  put  you  in  touch  with  same. 

W.  O'Brien: — We  are  all  aware  of  it  and  run  up  against  it  often. 
Our  contract  conditions  are  sometimes  subject  to  strong  criticism  by 
the  public,  they  compare  us  very  frequently  with  the  railways  in  re- 
spect to  the  bill  of  lading  and  will  make  the  claim  that  contract  condi- 
tions favor  the  supply  company  and  are  against  the  power  consumer. 
However,  speaking  for  our  own  contract,  if  gone  through  clause  for 
clause  with  the  consumer  with  proper  explanations,  at  the  end  he  has  very 
little  criticism  to  offer.  A  contract  with  standard  conditions  would  help 
to  allay  suspicion  on  the  part  of  the  consumer.  On  the  whole  I  should 
think  this  a  subject  for  close  consideration  by  the  succeeding  Power  Sales 
Committee. 

President: — Mr.  Doddridge,  do  you  think  we  could  get  a  uniform 
contract  to  satisfy  different  power  companies? 

A.  P.  Doddridge: — Well,  I  do  not  know,  but  it  seems  to  me  that  the 
form  of  contract  got  up  by  Mr.  Labelle  is  very  much  of  a  form  contract 
at  present.  I  think  all  the  larger  companies'  clauses  are  pretty  much 
the  same.  I  went  through  it  very  carefully,  comparing  it  to  our  own  and 
to  others,  and  there  is  not  very  much  difference,  i  think  it  could  be 
embodied  in  a  form  contract. 

L.  W.  Pratt: — I  may  say  that  while  the  members  of  the  Committee 
agreed  pretty  well  on  the  terms  of  a  standard  contract,  the  difficulty  seems 
to  be  that  it  would  have  to  go  to  the  Executives  of  the  various  companies 
to  be  finally  passed  upon.  Many  of  these  contracts  are  passed  on  by 
legal  authorities. 

P.  R.  Labelle: — All  our  forms  of  contract  are  passed  upon  by  our 
legal  advisers  and  no  changes  in  our  standard  form  will  be  made  unless 
submitted  to  them. 

A.  A.  Dion: — Mr.  Chairman,  I  have  not  very  much  to  say  on  this 
subject.  Referring  to  the  Chairman's  remark,  that  the  first  transaction 
in  merchandising  was  performed  by  Adam,  it  strikes  me  that  it  wasn't  a 
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very  profitable  operation.  I  trust  that  our  merchandising  will  be  more 
profitable.  Indeed,  I  think  that  it  ought  to  be  profitable.  I  am  one  of 
those  who  believe  that  our  merchandising  should  not  only  carry  itself. 
but  should  be  a  source  of  some  profit  to  the  Company.  In  our  experience 
we  find  that  the  expansion  of  the  business  has  not  been  affected  at  all 
by  the  slightly  higher  prices  for  the  appliances  which  are  necessary  to 
give  the  Company  a  profit.  Besides,  in  doing  this,  you  are  protecting 
contractor-dealers  in  the  City  who  are  helping  to  increase  your  busi- 
ness. I  am  very  firmly  of  the  opinion  that  this  is  the  proper  course  to 
follow. 

Under  the  head  of  "Illumination":  I  agree  with  the  suggestion  that 
there  is  a  great  deal  to  be  done  in  improving  illumination,  and  it  must 
be  done  by  the  companies.  There  is  very  little  being  done  outside  of 
the  companies,  in  advising  customers  as  to  the  proper  way  of  using 
illumination.  I  am  referring  specially  to  store  and  window  illumination. 
A  great  deal  can  be  done  to  improve  the  condition  of  show  windows  and 
stores,  and  it  must  come  from  the  companies.  The  smaller  companies 
cannot  employ  men  who  are  trained  in  this  line,  but  at  the  same  time  it 
isn't  a  very  difficult  thing  to  talk  to  the  salesmen  and  get  them  to 
acquire  sufficient  information  on  the  subject  to  be  of  great  use  to  their 
company  in  that  respect. 

Referring  to  house  heating.  Here,  where  rates  are  very  low,  we 
have  been  confronted  with  applications  for  house  heating  which  we  have 
to  turn  down,  necessarily.  In  some  cases  it  has  been  proposed  to  use 
a  system  of  heating  with  storage  feature — heating  apparatus  which 
would  store  energy  so  that  it  could  be  shut  down  for  five  or  six  hours 
per  day,  using  stored  energy  during  that  time.  This  has  been  found 
impracticable  in  most  cases,  because  we  have  not  to-day  very  deep  load 
valleys  that  we  are  anxious  to  fill  during  the  day,  and  for  that  reason 
you  cannot  quote  rates  for  that  sort  of  work  which  are  attractive  to  the 
customer. 

I  would  like  to  know  from  members  present  whether  it  is  the  prac- 
tice of  any  company  to  give  inducements  for  the  installation  of  synchro- 
nous apparatus  instead  of,  for  instance,  induction  motors  —  whether  any 
rebates  are  made  to  encourage  customers  to  buy  this  type  of  apparatus. 

I  don't  know  that  a  have  anything  to  say  regarding  the  form  of 
contract.  I  think  uniform  contracts  would  be  of  use  in  disputes  with 
i  ustomers.  It  could  be  pointed  out  that  this  is  the  accepted  standard 
practice,  and  would  help  you  to  convince  your  customer  that  your  contract 
is  a  fair  one. 

President:  —  This  whole  subject  so  far  as  it  affects  power  rates 
is  rather  a  new  one,  having  come  up  in  the  last  three  or  four  years. 
Speaking  for  the  Shawinigan  Company  I  might  say  that  our  practice  on 
all  large  contracts  exceeding  1,000  K.W.,  which  I  think  is  followed  by 
other  Companies  in  Quebec,  has  been  this:  we  insist  on  the  installation 
"f  synchronous  motors  unless  the  customer's  load  is  made  up  of  small 
units,  which  is  not  in  general  the  case  on  our  system,  as  the  majority 
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of  these  loads  have  been  made  up  of  pulp  grinding  machinery,  of  which 
the  units  have  been  large.  Our  60  cycle  contracts  call  for  85  per  cent, 
power  factor.  We  do  not  bonus  the  customer  in  case  it  falls  below  that 
figure.  This  in  itself  compells  the  average  customer  on  the  60  cycle 
system  to  put  in  some  kind  of  power  factor  correction.  I  do  not  know 
of  any  company  to-day  that  is  paying  a  bonus  for  the  installation  of 
synchronous  apparatus.  I  think  the  custom  is  rather  to  penalize  the 
customer  unless  the  power  factor  is  kept  up. 

Mr.   Woodyatt,  have  you  any  knowledge   of  this? 

J.  B.  Woodyatt: — We  give  a  discount  of  5  per  cent,  where  cus- 
tomer installs  synchronous  machinery,  and  permits  us  to  control  regula- 
tion of  it. 

President: — I  might  say  that  under  these  large  contracts  we  do 
not  only  ask  for  85  per  cent,  power  factor,  but  if  the  amount  of  power 
involved  runs  up  to  10,000,  or  20,000  K.  W.  we  demand  that  the  customer 
install  sufficient  synchronous  capacity  to  vary  the  power  factor  any- 
where from  85  per  cent,  lagging  to  90  per  cent,  leading.  This  holds  up  the 
regulation  of  the  customer's  line.  Of  course  you  cannot  do  this  on  small 
installations,  but  it  is  quite  possible  on  big  ones.  Manufacturers  have 
improved  synchronous  apparatus,  and  we  are  going  to  see  much  more  of 
it  installed  and  in  larger  units.  Is  there  any  further  discussion  on  this 
question? 

L.  W.  Pratt: — I  might  say  that  in  certain  large  power  contracts 
of  ours,  we  fixed  the  nominal  power  factor  at  70  per  cent.  If  the 
customer's  power  factor  falls  below  that,  we  penalize  him  1  per  cent,  for 
every  per  cent,  of  power  factor  below  70.  But  if  the  power  factor  is 
above  70  per  cent,  we  give  him  bonus  or  discount  of  half  of  1  per  cent. 

President: — If  he  went  on  up  to  50  per  cent  leading,  would  you 
continue  to  bonus  him  ?   . 

L.  W.  Pratt: — While  I  believe  our  contracts  do  not  specifically  cover 
that  point,  I  believe  it  would  be  a  hard  matter  to  get  anything  for  lead- 
ing power  factor.  In  our  case  power  factor  it  is  not  a  great  matter  with 
us,  as  we  have  a  large  steam  plant  which  is  on  the  line  most  of  the  time, 
and  we  perform  most  of  our  own  correction. 

R.  J.  Beaumont: — Would  say  in  this  power  factor  matter,  a  new 
development  applies  with  some  customers  in  Montreal.  They  have  pur- 
chased static  power  factor  correctors  for  very  small  units.  These  have 
not  been  installed  yet,  but  that  will  be  a  new  problem  for  central 
stations. 

Would  like  to  say  something  with  reference  to  Mr.  Woodyatt's 
remark.  I  think  he  misunderstood  me.  I  think  every  kilowatt  hour 
should  have  its  price.  It  is  my  idea  that  the  fixed  charge  should  be 
possibly  the  main  charge,  but  in  range  of  20  per  cent,  below  factor  to  29 
per  cent,  above,  perhaps  difference  in  cost  would  be  10  per  cent.,  so  that 
price  of  power  would  be  very  small,  but  the  main  thing  is  to  have  charge 
for  every  kilowatt  used. 
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Mk.  Brown;  -The  majority  of  large  consumers  in  Montreal  have 
corrected  power  fatter,  and  get  good  results. 

Don't  you  think  that  it  falls  on  the  shoulders  of  the  contractor- 
dealer,  as  well  as  the  power  company  to  help  in  the  work  of  commercial 
illumination '.'  The  consumer  is  likely  to  regard  the  power  company  as 
having  an  axe  to  grind.  It  is  really  their  job  to  increase  their  business, 
and  work  with  the  power  company  in  this  direction. 

A.  A.  Dion  : — There  is  no  doubt  that  the  contractor  can  do  more 
than  the  Company,  because  he  comes  in  contact  with  the  consumer,  but 
unfortunately  he  does  not  do  it,  or  do  it  well.  It  is  a  case  of  educating 
the  contractor-dealer,  and  I  am  safe  in  saying  that  we  are  getting  to 
that  point.  It  is  a  case  of  showing  them  what  they  are  up  against.  A 
few  years  ago  they  were  unorganized.  Now  these  contractor-dealers 
have  got  together  and  are  most  enthusiastic,  and  see  the  point  they 
should  have  seen  long  ago.  I  don't  think  it  will  be  long  before  tiny 
get  better  at  it.  I  think  the  thing  to  be  done  is  the  education  of  the 
contractor-dealer.      They   can   help   more   than   anybody  else. 

President: — Now,  gentlemen,  if  the  discussion  on  that  subject  is 
finished,  we  will  listen  to  Mr.  Geo.  Atchison's  report  on  Merchandising. 
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During  the  past  year  we  have  gone  through  a  rather  strenuous 
period  in  the  sale  of  Electrical  Merchandise,  due  to  the  unsettled  condi- 
tions which  have  affected  the  country  throughout.  Conditions  would 
now  appear,  however,  to  indicate  that  we  have  "turned  corner,"  and 
that  we  may  look  for  a  general  improvement  in  business.  This  may  not 
develop  as  rapidly  as  might  be  wished  for,  but  it  will  have  the  virtue  of 
tending  to  a  more  substantial  and  steady  growth.  Unemployment  is 
decreasing,  labor  conditions  are  more  settled,  and  the  dollar  is  climbing 
back  to  its  real  value.  We  should,  therefore,  be  able  to  view  the  future 
of  the  sale  of  Electrical  Merchandise,  which  offers  vast  possibilities  with 
much  optimism. 

Our  main  problem  seems  to  be  that  of  "Selling  the  Idea,"  and  creat- 
nt:  the  desire  for  Electrical  Labor  Saving  Appliances,  and  other  mer- 
chandise. We  have  made  quite  substantial  progress  along  these  lines, 
'■ut  still  have  a  tfreat  deal  of  hard  work  ahead,  as  many  people  are  yet 
practically  ignorant  of  what  the  use  of  Electrical  Appliances  and  other 
merchandise  means,  both  commercially  and  in  the  home. 

There  are  several  different  methods  by  which  this  can  be  carried 
out;  all  of  which  help  considerably  in  educating  the  public  to  the  need  for 
Electrical  Merchandise;  of  these,  newspaper  advertising  plays  no  small 
part,  if  properly  bandied;  a  co-operative  campaign  of  newspaper  adver- 
tising by  the  different  electrical  interests  throughout  the  country  would 
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be  of  great  benefit.  A  campaign  along  somewhat  similar  lines  is  now 
being  conducted  in  the  United  States  by  the  Vacuum  Cleaner  Manufac- 
turers. 

Store  demonstrations,  exhibits  at  the  many  Fairs  conducted  in  all 
parts  of  the  country,  installations  in  Domestic  Science  Schools,  are  also 
very  good  mediums  of  education. 

Generally  speaking,  at  present,  we  have  very  few  items  of  Electrical 
Merchandise  which  can  be  classed  as  "over  the  counter  merchandise". 
Our  problem  is,  therefore,  to  educate  the  public  to  the  need  of  our  mer- 
chandise, and  we  will  then  have  a  different  state  of  affairs  than  now 
exist.  We  can  then  reasonably  expect  the  public  to  come  to  our  Stores 
to  purchase  our  merchandise,  as  they  now  do  in  many  lines,  such  as 
hardware,  furniture,  etc. 

In  recognizing  this  fact  it  naturally  follows  that  the  selling  expenses 
from  a  retail  standpoint  must  necessarily  be  very  high,  as  many  of  our 
appliances  must  be  sold  on  a  "specialty"  basis,  such  as  cash  registers 
and  adding  machines.  The  average  cost  of  doing  business  in  the  mer- 
chandising of  Electrical  Appliances  and  supplies  is  approximately  26 
per  cent,  on  the  selling  price. 

The  figure  may  appear  high,  but  it  can  be  largely  accounted  for  by 
the  high  selling  expense  involved;  a  figure  of  10  per  cent,  as  a  minimum 
being  approximately  the  amount  paid  to  the  salesmen  as  their  compen- 
sation, leaving  only  16  per  cent,  to  take  care  of  expense  involved  in  de- 
monstration of  appliances  in  customers'  homes,  which  is  practically  a 
necessity  to  secure  the  sale,  and  such  expenses  as  delivery,  rent,  light, 
heat,  interest,  taxes,  together  with  the  return  which  should  naturally  be 
expected  on  the  capital  invested. 

It  is  a  more  or  less  recognized  fact  that  at  present  the  Electrical 
Merchandising  field  does  not  offer  a  very  attractive  return  on  the  capital 
invested,  on  account  of  the  high  cost  of  doing  business,  compared  to  the 
prices  received  for  our  commodities,  many  of  which  prices,  particularly 
in  the  case  of  appliances  and  featured  articles,  are  being  set  by  the  manu- 
facturers. This  obviously  would  appear  to  be  a  very  important  question 
for  the  manufacturers,  jobbers,  contractor-dealers  and  central  stations 
to  get  together  on,  and  determine  the  conditions  under  which  an  improve- 
ment can  be  effected. 

Additional  capital  would  then  be  attracted  which  would  result  in  the 
growth  being  stimulated,  which  would  prove  of  great  benefit  to  all  in 
the  industry,  as  our  business  to  a  large  extent  is  on  the  basis  of  "what 
nelps  one  helps  all." 

In  this  connection  it  is  quite  gratifying  to  note  many  co-operative 
associations  being  organized  throughout  the  country  and  through  which 
we  may  hope  to  solve  many  of  our  problems  through  this  "get  together" 
spirit. 

Sales  campaigns,  when  properly  conducted,  supplemented  by  advertis- 
ing generally,  bring  very  good  results;  one  of  the  great  difficulties  in 
conducting  a  campaign  is  to  secure  competent  salesmen,  who  are  suffi- 
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ciently  familiar  with  our  line,  to  get  the  message  across  and  secure  the 
business. 

It  might  be  interesting  to  know  that  one  of  our  member  companies 
is  now  conducting  a  sales  campaign  on  Electric  Ranges,  on  which  terms 
of  payment  have  been  extended  to  two  years,  with  only  an  initial 
payment  of  $10.00  required.  A  circular  letter  explaining  the  proposition 
as  per  appendix  is  mailed  to  a  selected  list  of  prospects  and  these  are 
then  followed  up  by  a  call  from  either  a  salesman  or  the  agent  in  charge. 

It  is  generally  admitted  that  to  sell  the  larger  appliances  in  any 
volume,  payments  must  be  extended,  a  year  generally  being  the  limit. 
To  over  accommodation  10  per  cent,  is  added  to  the  cash  price.  When 
appliances  or  other  material  are  put  on  this  basis  a  lien  form  should  be 
signed  by  the  customer  stipulating  that  the  appliance  or  material  is  the 
dealer's  property,  until  final  payment  is  made. 

Where  the  dealer  may  not  find  it  quite  convenient  to  carry  the 
paper  involved  in  extended  term  payment  sales,  usually  an  arrangment 
can  be  made  with  some  financial  company  to  carry  this  at  approximately 
7  per  cent.,  and  advance  the  dealer  the  major  part  of  the  money  involved 
in  each  sale,  thereby  enabling  him  to  use  his  capital  to  good  advantage. 

Extended  terms  of  payment  have  also  been  allowed  on  house  wiring, 
with  very  good  results.  Frequently  the  contractor-dealer  can  effect  an 
arrangement  with  the  central  station  to  help  out  not  only  to  finance  this, 
but  to  supplement  the  contractor-dealer's  efforts  by  a  sales  campaign 
conducted  along  these  lines. 

The  question  has  very  frequently  been  raised  as  to  whether  a  central 
station  could  conduct  a  merchandise  business,  but  it  has  been  proven 
that  where  this  is  conducted  on  a  strictly  ethical  basis,  it  must  prove  of 
benefit  to  all  those  directly  and  indirectly  interested.  A  greater  demand 
for  appliances  and  supplies  is  stimulated  through  the  advertising  and 
aggressive  sales  methods  adopted  by  them,  resulting  in  more  business 
for  all  concerned.  Where  the  central  station  has  dropped  out  of  mer- 
chandising, experience  has  shown  that  contractor-dealers  instead  of 
having  more  business  have  had  a  decided  falling  off  in  their  business. 
Every  central  station  is  undoubtedly  anxious  and  willing  to  co-operate 
in  every  way  with  the  contractor-dealer,  and  where  the  same  spirit  is 
returned  by  the  contractor  dealer,  results  will  be  mutually  beneficial. 

In  order  to  conduct  their  Merchandise  Department  on  a  strictly 
ethical  basis,  central  stations  should  charge  directly  against  this  Depart- 
ment those  expenses  such  as  salaries  and  commissions,  rent,  interest, 
insurances,  taxes,  delivery,  inventory  adjustments,  etc.,  which  are  applic- 
able and  would  necessarily  be  incurred  by  any  contractor-dealer. 

Appliances  and  other  supplies  should  be  sold  at  list  price,  adopted 
by  the  manufacturers,  and  all  other  material  on  which  there  are  no 
stipulated  re-sale  prices,  at  such  prices  as  will  cover  overhead  charges. 
and  return  a  profit;  thereby  enabling  the  contractor-dealer  to  conduct  his 
business  alontr  similar  lines  and  eliminate  any  idea  of  unfair  competition 
on  the  part  of  the  central  station. 
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A  spirit  of  co-operation  along  these  lines  will  do  much  to  remove  the 
little  misunderstandings  that  occur,  and  establish  that  feeling  of  con- 
fidence which  is  so  essential  and  beneficial. 

If  we  are  to  develop  the  merchandising  end  of  the  business  as  we 
hope  to,  it  must  be  conducted  by  all  the  different  factions  in  a  similar 
manner  to  that  which  other  successful  businesses  have  followed;  viz.,  a 
recognition  of  the  different  functions  of  each  faction,  and  an  appreciation 
of  the  benefits  which  each  can  derive  from  the  other. 

To  properly  conduct  an  Electrical  Store,  a  very  careful  watch  should 
be  kept  on  the  purchases  and  sales,  and  an  endeavor  should  be  made  to 
have  a  stock  turn-over  of  at  least  four  times  per  year.  Any  article 
which  remains  in  stock  longer  than  six  months  should  be  placed  on  sale 
at  a  reduced  price,  if  necessary,  in  a  prominent  location  in  the  store, 
and  when  disposed  of,  this  class  of  material  should  not  again  be  placed 
in  stock. 

With  the  small  margin  of  discounts  in  effect  by  the  different  manu- 
facturers, a  quick  turn-over  is  essential  if  any  profit  is  to  be  realized. 

In  order  to  enhance  the  development  of  the  sale  of  Electrical  Mer- 
chandise, we  should  only  sell  such  merchandise  as  will  render  satisfaction 
and  return  full  value  for  the  money  invested  by  the  consumer. 

Electrical  Stores  should  be  kept  neat  and  clean,  windows  carefully 
arranged  at  regular  intervals,  and  appliances  and  supplies  neatly  dis- 
played in  such  a  way  as  to  create  the  interest  of  a  prospective  customer. 
In  describing  appliances  to  the  prospect,  our  talk  should  be  in  simple 
terms,  avoiding  the  use  of  technical  terms,  which  only  tend  to  confusion. 

Each  store  should  set  a  definite  figure  as  the  amount  of  business 
they  are  endeavoring  to  attain  for  the  year;  this  figure  being  based  on 
the  number  of  customers  supplied  -with  power  and  lighting  service  in 
their  city  or  town  and  surrounding  district.  The  contractor-dealer  could 
doubtless  secure  this  information  on  which  to  base  his  figures  from  the 
central  station,  and  then  set  his  figures  for  the  year,  figuring  that  each 
lighting  or  power  customer  is  a  prospect  for  merchandise  of  some  kind. 

ELECTRICAL  COOKING. 

Electric  cooking  is  gaining  very  rapidly  in  favor  and  we  feel  that  a 
great  deal  of  productive  work  is  being  done  along  these  lines,  with  the 
low  cost  of  operation,  and  with  the  many  conveniences  and  advantages 
offered,  we  can  naturally  expect  to  see  a  very  rapid  growth  in  the  electric 
range  business. 

We  believe  that  the  manufacturers  would  be  well  advised  to  consider 
reducing  the  number  of  models  or  different  styles  of  ranges,  and  in  this 
way  not  only  relieve  some  of  their  own  burden,  but  also  help  the  dealer 
to  keep  his  stock  down  by  only  carrying  two  or  three  models.  This 
might  also  help  the  manufacturers  to  reduce  their  costs,  and  reduce  the 
price  both  to  the  dealer  and  the  consumer. 

The  question  of  ease  of  repairs  should  also  have  the  very  careful 
consideration  of  the  manufacturers.     It  is  very  gratifying  to  note  that 
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many  improvements  along  these  lines  are  now  being  effected,  and  thi- 

will  do  a  great  deal  towards  increasing  the  popularity  of  electric  cooking 
To  repair  an  electric  range  has  been  very  difficult  and  expensive; 
certain  repairs  taking  hours  to  fix,  resulting  in  an  extremely  high 
service  charge  to  be  borne,  either  by  tin-  central  station  ajid  contractor- 
dealer  in  most  cases,  or  by  the  customer  where  the  guarantee  period  has 
expired.  We  would  submit  to  the  different  manufacturers  the  question 
of  making  BUrface  units  interchangeable  and  easily  replaced,  so  that 
in  the  event  of  any  trouble  with  one  of  these  units  a  woman  could  make 
the  change  herself,  without  having  to  call  in  a  service  man. 

The  question  of  water  heating  links  up  very  closely  with  the  sale  of 
electric  ranges.  Several  types  of  heaters  are  on  the  market,  which  are 
generally  giving  good  satisfaction,  but  again  the  question  of  repairs 
enters.  It  is  very  disturbing  for  a  customer  to  have  a  heater  burn  out 
after  being  in  operation  only  one  or  two  years,  and  then  find  that  the 
cost  of  the  necessary  repairs  is  (lose  to  that  of  the  original  price  of 
the  heater. 

Regarding  cost  of  operation :  different  rates  can  be  applied  which 
will  meet  the  required  conditions,  but  in  order  to  give  good  service  and 
keep  the  cost  of  operation  down  to  a  minimum,  every  heater  should 
be  supplied  with  sufficient  lagging  for  the  tank  and  piping. 

CONVENIENCE    OUTLETS. 

In  order  to  encourage  the  easy  use  of  appliances,  every  endeavor 
should  be  made  to  sell  the  consumer  the  necessity  for  convenience  out- 
lets. This  will  not  only  result  in  more  business  for  the  manufacturers, 
jobbers  and  contractor-dealers  in  supplying  and  installing  the  material 
lor  these  outlets,  but  in  making  the  use  of  the  appliances  more  con- 
venient will  result  greatly  in  increased  revenue  to  the  central  station. 

A  great  deal  is  being  accomplished  along  these  lines  in  the  many 
Electric  Homes  which  are  being  opened  to  the  public,  from  which  they 
are  learning  the  necessity  for  adequate  wiring  and  how  Electrical  Labor 
Saving  Appliances  will  solve  many  of  their  housekeeper  problems. 

MANUFACTURERS*   HELPS. 

Contractor-dealers    and    central    stations   should    take   advantage   of 

the  many  circulars,  window  displays  and  advertising  helps  which  are 
offered  by  the  manufacturers.  These  should  be  carefully  handled,  as 
they  represent  a  very  considerable  amount  of  money  on  the  manufac- 
turers' part.  Circulars  should  be  carefully  distributed  to  prospects, 
and  where  possible,  these  together  with  window  displays  should  tie  in 
with  local  newspaper  advertising.  In  supplying  circulars  the  manu- 
facturers should  also  he  prepared  to  supply  these  in  French  when 
called  for.  This  would  also  apply  to  instruction  hooks  or  cards  on  the 
Care   and    operation    <>(   appliances 
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POTENTIAL  POSSIBILITIES. 

We  have  in  Canada  at  the  present  time  over  700,000  users  of 
Electric  Service,  many  of  whom  when  properly  sold  on  the  idea  are 
immediate  prospects  for  hundreds  of  dollars  of  our  appliances,  and  all 
of  whom  are  prospects  for  possibly  smaller  amounts,  and  in  the  aggre- 
gate representing  many  millions   of  dollars. 

These  potential  possibilities  can  be  actually  realized,  if  we  will 
establish  among  ourselves  a  strong  spirit  of  co-operation  and  con- 
fidence. Geo  L.   Atchison,   Chairman. 

APPENDIX 
Dear  Madam,—  April  15,  1922. 

"Eventually,  why  not  now?"  may  be  well  applied  to  the  purchase  of 
an  Electric  Range.  Electric  Cooking  has  so  many  points  of  superiority 
over  all  other  methods  that  we  firmly  believe,  as  these  become  known,  no 
woman  will  be  satisfied  until  she  has  an  Electric  Range  installed  in  her 
kitchen.  Cooking  is  an  art  in  which  all  women  wish  to  be  very  profi- 
cient, and  the  Electric  Range  is  the  means  by  which  this  can  be  accom- 
plished. Some  of  its  many  advantages  are: — 
Scientific  Methods: 

Cooking  more  delicious,  digestible  and  nourishing  food,  with  assured 
uniform  results  at  a  minimum  of  time  and  work. 
Joy  of  Electric  Cooking: 

Freedom  from  excessive  heat,  fumes,   sooty  utensils,   handling  of 
fuel,  wearisome,  worn-out  methods — convenience.     Obtaining  any 
desired  heat  at  the  touch  of  the  switch — instantly. 
Cleanliness : 

No  smoke,  soot. — No  discolored  walls  and  woodwork. — No  ashes. 
Saving  in  work: 

Elimination  of  fuel  handling — pot  scouring;  saving  food — much  less 
shrinkage  in  meats. 
Safety: 

No  danger  of  fire  or  explosion — no  need  for  matches. 
Cost  of  operation : 

Extremely  moderate — the  average  monthly  bill  for  over  1,000  of  our 

customers  being  $4.00  each  per  month. 
We  want  to  count  you  among  our  many  satisfied  users  of  Electric 
Cooking;  and  are  so  confident  of  the  very  excellent  results  you  will  secure 
that  we  are  prepared  to  make  you  an  offer  to  place  a  range  in  your 
home  on  two  weeks'  trial.  Ift  at  the  end  of  that  time  it  has  not  accom- 
plished all  we  have  claimed,  we  will  remove  it  without  any  cost  to  you. 

If  you  desire,  as  we  believe  you  will,  to  keep  it,  you  may  either  pay 
us  within  thirty  days,  or  extend  payments  on  a  monthly  basis  over  any 
period  up  to  two  years,  at  a  nominal  increase  over  the  cash  price.  On 
this  latter  basis,  only  the  very  small  initial  payment  of  $10.00  is  called 
for,  and  further  monthly  payment  of  approximately  $5.00  to  $8.00,  de- 
pending upon  style  chosen  until  final  payment  is  made. 
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In  view  of  an  order  for  a  large  quantity  of  Electric  Ranges,  we 
have  been  able  to  purchase  these  from  the  manufacturers  at  a  consider- 
able saving,  and  are,  therefore  able  to  pass  this  benefit  on  to  our 
customers  in  the  form  of  very  attractive  prices,  ranging  on  a  cash  basis 
from  $75.00  to  $135.00  with  a  nominal  increase  in  these  prices  for 
extended  terms  of  payment. 

We  believe  you  will  agree  with  us  that  this  is  an  exceptionally 
attractive  offer,  and  that  it  is  to  your  advantage  to  place  your  order  now. 
We  expect  a  very  heavy  demand,  judging  from  our  inquiries,  and  the 
ranges  will  be  installed  in  the  order  in  which  instructions  are  received. 
The  hot  weather  will  soon  be  upon  us,  so  why  not  place  your  order 
NOW,  and  enjoy  all  the  conveniences  and  advantages  from  the  start. 

We  will  be  very  pleased  to  have  one  of  our  representatives  call  on 
you,  and  give  any  information  you  may  desire;  or  we  will  consider  it  a 
pleasure  to  have  you  visit  our  store,  and  choose  the  style  of  range  you 
desire. 

All  that  is  necessary  for  you  to  do,  if  you  accept  our  offer,  or  require 
further  information  is  to  telephone  or  visit  our  office,  or  write  and  we 
are  at  your  service. 

Yours  truly, 
Southern  Canada  Power  Co.,  Limited. 

(Applause) 

PRESIDENT: — Gentlemen,  we  have  heard  the  repart  of  Mr.  Atchison, 
and  I  am  sure  that  there  will  be  quite  a  bit  of  discussion  on  this 
important  subject. 

It  seems  to  me  there  must  be  some  answer  to  the  problems  that 
come  up  to  the  Executive  of  the  power  companies  regarding  these 
stores.  Personally,  I  think  the  power  company  ought  not  to  go  into  any 
business  unless  it  goes  in  it  on  business  principles.  If  it  is  going  to 
sell  merchandise,  it  ought  to  sell  it  as  other  people  should  sell  it  —  to 
make  money  out  of  it.  The  real  trouble  no  doubt  in  the  situation  is 
that  a  lot  of  manufacturers  have  not  yet  worked  out  their  selling  prices, 
so  that  there  is  a  tremendous  lot  of  price  cutting  and  variation  in  the 
prices  they  name  for  their  goods,  and  when  this  is  eliminated  some  of 
the  difficulties  we  now  experience  certainly  will  be  very  much  relieved. 
I  think  that  in  this  Association  we  should  make  every  effort  to  get  manu- 
facturers and  power  companies  together  on  this  subject.  Surely  there 
must  be  some  means  to  determine  the  spread  between  manufacturer 
and  jobber.  If  they  will  insist  that  the  price  be  maintained,  and  that 
everybody  has  got  to  pay  the  price,  then  we  can  determine  some  means 
by  which  these  jobbers  and  stores  selling  merchandise  can  make  a 
profit. 

Speaking  for  our  Company,  we  go  into  the  business  in  some  places. 
not  because  we  want  to,  but  because  we  are  forced  into  it.     Then  someone 

comes  along  in  business,  and  it  creates  trouble  through  the  other 
man's  prices  for  all  kinds  of  equipment  being  so  different,  you  cannot 
persuade  the  customer  that  either  you  are  not  robbing  him,  or  the  other 
fellow  is  not  robbing  him.     I  think  there  is  ground  for  improvement. 
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Mr.  Pike,  you  are  interested  in  this  subject. 

M.  K.  Pike: — I  do  not  think  there  is  anything  that  is  really  causing 
manufacturers  and  jobbers,  and  the  whole  industry,  more  worry  to-day 
than  the  condition  of  the  contractor-dealers  in  Canada,  and  the  same 
thing  might  be  said  in  the  United  States  (we  are  not  particularly 
interested  in  their  problems,  except  that  we  benefit  by  their  experience). 
Every  Association  we  have,  that  is,  the  Canadian  Electrical  Association 
and  the  Electrical  Co-operative  Association,  and  all  the  others,  should 
spend  a  great  deal  of  their  time  and  energy  settling  the  merchandise  end 
of  the  business.  I  was  very  glad  to  have  Mr.  Atchison  bring  out  the 
points  that  he  did  in  his  paper.  I  sometimes  feel  that  in  the  engineering 
end  of  the  profession  we  have  gone  far  ahead  of  the  other  end.  Also 
that  the  public  utilities  overlook  to  a  great  extent  the  merchandise 
end  of  the  business,  because  they  have  to  put  so  much  of  their  time 
and  energy  into  the  engineering  and  financing  end  of  their  business. 
We  have  got  to  a  point  where,  if  the  industry  is  troing  to  progress  as 
it  should,  more  attention  has  got  to  be  paid  to  the  merchandise  end  of 
the  business  by  the  Associations.  It  is  a  very  ripe  problem  for  dis- 
cussion by  this  Association.  We  have  got  to  find  ways  and  means  to 
strengthen  the  position  of  the  contractor-dealer  in  Canada.  As  has 
been  pointed  out,  in  Quebec  we  are  beginning  to  see  a  little  daylight, 
in  that  the  Province  has  passed  a  law,  which  now,  after  having  been 
on  the  books  a  year  or  so,  has  become  effective,  licensing  contractor- 
dealers  before  they  can  do  work.  That  is  only  the  first  step.  We  have 
got  to  make  them  feel,  if  we  can,  that  they  are  now  a  real  part  of  this 
scheme,  and  that  they  have  got  to  improve  by  hard  work  in  educating 
themselves  to  do  a  better  job,  and  they  certainly  will  not  realize  that, 
nor  do  I  think  they  will  do  it,  unless  the  Association  and  the  various 
branches  of  the  industry  get  behind  them.  I  hope  there  will  be  a  lot 
of  discussion,  if  there  is  time  for  it,  on  this  one  subject. 

W.  O'Brien: — In  the  sale  of  electrical  appliances,  as  with  other 
classes  of  merchandise,  we  cannot  get  anywhere  unless  the  thing  is  ad- 
vertised. Advertising  to-day  costs  money  to  do  it  properly,  and  I  think 
the  dealer,  whether  it  be  central  station  dealer  or  contractor,  should 
not  carry  the  whole  burden.  Some  of  the  manufacturers  and  jobbers 
(the  manufacturers  principally)  who  are  most  anxious  to  get  their  pro- 
duction on  the  market  should  bear  some  part  of  the  burden  of  the 
advertising  (that  is  to  say,  local  advertising)  so  that  we  can  get  the 
public  interested  in  the  things  we  sell.  We  found  this  particularly  so 
in  the  case  of  gas  appliances.  We  ran  an  ad.  for  a  certain  period 
(probably  every  other  day  in  two  or  three  of  the  principal  papers),  and 
sales  resulted.  We  dropped  advertising  for  a  week  or  ten  days  to  see 
the  results.  The  sales  dropped  materially.  With  the  return  of  the 
advertising  there  was  a  strong  revival  in  the  sales.  We  have  got  to 
advertise.  We  should  advertise  every  day,  probably  through  means  of 
an  electric  page  in  the  local  newspapers,  where  the  manufacturers  will 
give  a  hand  in  some  co-operative  advertising.       The  newspapers  are 
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willing  (at  least  I  think  some  of  them  are)  to  co-operate  too.  If  you  will 
jive  them  sufficient  advertising  space,  they  in  turn  will  give  reading 
matter,  etc.  It  would  be  a  very  good  thing  if  the  manufacturers  could 
be  approached  and  that  point  brought  to  their  attention,  as  well  SS  tin 
newspapers. 

A.  A.  Dion:—]  think  Mr.  Atchison  should  be  congratulated  on 
the  thoroughness  with  which  his  Committee  has  covered  the  field.  I 
would  like  to  ask  a  question  regarding  the  selling  of  electric  ranges  on 
time    payments.      I    know    that    that    system    has    been    in    use.    and    BUC- 

:'ully  so,  in  connection  with  gas  ranges.  I  didn't  know  of  any  case 
where  the  time  has  been  extended  beyond  a  year,  but  I  know  that  with 
payments  extended  over  twelve  months  the  system  has  worked  well 
indeed.  The  percentage  of  returns  is  small  and  the  business  is  profit- 
able. But  I  had  doubts  regarding  the  electric  range,  because  it  occurred 
to  me  that  it  would  not  be  very  saleable  after  it  was  used.     We  find  that 

ranges  returned  to  us  can  be  sold  again  in  every  case  with  a  small 
reduction  on  the  first  price — probably  5  or  10  per  cent.  I  question 
whether  you  can  do  that  with  the  electric  range,  and  was  wondering 
if  anyone  here  could  give  me  results  of  experience  —  whether  this  could 
be   made  profitable  at  the  ordinary  prices. 

E.  D.  Fairweather: — The  Company  I  am  connected  with  (The 
Southern  Canada  Power  Co.)  have  sold  a  large  number  of  electric  ranges 
on  time  payments,  which  arrangement  has  been  very  satisfactory.  The 
sale  of  these  ranges  has  been  more  difficult  than  of  other  appliances, 
as  the  public  have  not  been  sufficiently  sold  on  the  idea  of  cooking 
electrically.  The  consumer  does  not  appreciate  what  the  electric  range 
will  do,  consequently  practically  all  sales  are  made  in  the  home  instead 
of  in  the  electrical  store.  This  has  been  done  successfully  through  our 
offer  of  two  weeks'  free  trial,  with  payments  extended  over  a  period  of 
from  three  to  twenty-four  months.  Out  of  the  total  number  sold  we  have 
only  taken  back  two  or  three  ranges,  due  to  bad  payment  or  customers 
moving  away.  Returned  ranges  have  been  put  in  good  condition  and  re- 
sold, with  probably  the  same  loss  as  on  a  gas  range,  about  20  per  cent. 
These  ranges  are  very  slightly  damaged  and  only  require  a  thorough 
cleaning,  with  perhaps  a  new  set  of  elements,  when  they  are  made  prac- 
tically as  good  as  in  their  original  condition.  At  present,  we  have 
over  one  thousand  customers  cooking  electrically,  and  feel  that  this 
number  would  not  have  been  so  large  had  we  not  offered  extended  pay- 
ments. 

President:  —  Does  that  answer  your  question,  Mi\  Dion? 
A.   A.    DlON: — Yes,  thank  y<>u. 

K.  I ».  I- "aiuwkatiier: — I  was  very  much  interested  this  morning  in 
Dr.  Carr'e  description  of  a  certain  electrical  store  in  Ontario,  and  I  am 

ay  that  I  do  not  think  this  is  an  isolated  case,  but  rather  typical 
of    the   aV(  ore    throughout    the    country.      While    I    am    connected 

with  a  power  company,  I  am  travelling  a  great  deal  of  the  time  through- 
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out  the  Province  of  Quebec,  and  have  had  a  chance  to  talk  to  various 
contractor-dealers.  The  stores  of  this  description  suffer  from  lack  of 
equipment,  and  are  obliged  to  display  their  appliances  on  tables  or 
shelves,  where  they  become  soiled  and  shopworn,  necessitating  their  sale 
at  reduced  prices.  They  also  have  a  very  crude  system  of  filing  papers 
and  records,  and  these  are  usually  found  in  the  display  room  of  the 
store.  The  contractor-dealer  is  used  to  handling  the  wiring  end  of  the 
business,  and  is,  therefore,  not  apt  to  be  a  good  salesman  of  household 
appliances,  which  means  that  there  is  very  little  to  attract  customers 
to  these  stores,  consequnetly  it  is  necessary  to  go  into  the  home  to  sell 
appliances.  It  has  been  found  that  the  average  electrical  dealer  cannot 
afford  to  buy  expensive  showcases,  wall  fixtures  and  the  equipment 
necessary  to  make  an  electrical  store  attractive  to  the  public;  and  I 
believe  it  is  all  because  there  is  not  a  sufficient  margin  of  profit  to  allow 
him  to  improve  this  condition.  I  think,  therefore,  this  is  the  most  serious 
problem  in  the  sale  of  electrical  merchandise. 

W.  O'Brien: — To  what  extent  do  power  companies  absorb  cost  of 
connecting  up  electric  ranges?  In  Montreal  we  absorb  $50.00  of  the 
cost  of  installing  the  service  (outside  construction)  and  the  consumer 
bears  the  remainder.  What  is  the  practice  of  other  Companies  in  this 
connection  and  what  is  the  opinion  as  to  what  extent  a  power  company 
should  go  in  financing  construction  costs  for  such  service? 

L.  W.  Pratt: — Mr.  Chairman,  in  answer  to  Mr.  O'Brien's  question, 
in  Hamilton  we  absorb  the  transformer  cost,  if  any,  and  $10  on  the  cost 
of  the  extension.  Beyond  that,  we  ask  customer  to  pay  for  the  cost 
of  the  service.  In  comparing  practices  with  Montreal,  consideration 
should  be  given  to  the  difference  in  rates  in  the  two  cities. 

There  is  one  point  in  connection  with  Mr.  Atchison's  excellent*  paper 
which  I  think  is  worth  amplifying.  That  is,  importance  of  the  conve- 
nience outlet.  You  cannot  induce  the  public  to  use  your  service  in  oper- 
ating appliances  or  selling  appliances,  unless  you  provide  adequate  means 
for  utilizing  such  appliances.  You  probably,  at  some  time  or  another, 
all  have  had  the  experience  of  putting  a  chair  on  a  table  and  scrambling 
up  on  the  chair,  screwing  the  lamp  out  of  its  socket,  and  connecting  up 
a  vacuum  cleaner  or  some  other  appliance.  You  do  that  once,  and  then 
cast  the  appliance  aside  and  use  it  no  more.  We  don't  want  convenience 
outlets  either  on  the  base  board  where  you  break  your  back  connecting 
up.  No  stone  should  be  left  unturned  in  preaching  the  advantage  of 
the  convenience  outlet  to  the  public,  contractor-dealer,  architect  and 
builder.  Explain  to  them  that  if  you  put  one  convenience  outlet  in 
the  living-room,  put  in  plenty  of  them  at  a  good  height  and  use  duplex 
receptacles;  it  does  not  cost  any  more,  comparatively  speaking,  than  a 
single  outlet,  and  you  have  two  for  the  price  of  one.  A  great  deal 
of  missionary  work  can  be  done  by  merchandise  and  sales  departments 
in  this  respect. 

H.  A.  Lane: — I  was  just  wondering  whether  the  solution  of  this 
contractor-dealer  situation  wasn't  to  get  a   little  bit  better  acquainted 


Report  of  Merchandise  Sales  Bureau  51 

with  that  fellow.  Probably  some  of  you  have  been  or  are  members  of 
the  Rotarians  or  Kiwanis  Clubs,  or  some  similar  organization.  You 
know  what  wonderful  results  you  get  whenever  you  start  improving 
something  in  your  city.  Everybody  seems  to  know  everybody  else,  call 
each  other  by  their  first  name  and  say  "come  on,  let's  do  so  and  so." 
Do  you  think  that  the  central  stations  themselves  —  the  executives  in 
particular,  and  commercial  managers — have  taken  enough  time  to 
cultivate  a  strong  friendship  with  the  contractor-dealer,  and  has  the 
latter  done  the  same  thing  with  the  central  station?  By  getting  these 
fellows  together  and  talking  these  problems  over,  finding  out  aspirations 
of  'he  contractor-dealer,  and  what  the  central  stations  want  to  do,  per- 
haps would  be  the  answer  to  the  whole  question. 

President: — Before  we  go  along  to  Mr.  O'Hara's  paper  and  de- 
monstration by  Mr.  Hibben,  I  would  like  to  ask  Mr.  Mclntyre,  who  re- 
presents the  Society  for  Electrical  Development,  to  come  up  and  give 
us  a  few  words: 

Mr.  McIntyre: —  Mr.  President  and  gentlemen,  this  is  my  first 
appearance  before  the  Canadian  Electrical  Association,  and  I  am  indeed 
delighted  to  be  here.  I  feel  very  much  like  the  man  from  Los  Angeles 
who  was  in  San  Francisco  (and  you  know  there  is  great  rivalry  be- 
tween these  two  western  cities).  The  residents  of  the  respective  towns 
delight  to  speak  on  all  occasions  about  the  good  features  of  their  home 
towns.  There  was  a  funeral,  it  seems,  in  San  Francisco,  and  quite  a 
crowd  in  attendance.  The  preacher  did  not  turn  up,  due  to  a  railroad 
wreck,  and  the  undertaker  mounted  the  platform  to  announce  the  fact, 
saying  "In  the  absence  of  the  minister,  would  any  of  the  friends  and 
relatives  care  to  say  anything  about  the  deceased?"  Several  moments 
silence  and  no  response  from  anybody.  Finally  a  little  old  fellow  in  the 
back  stood  up  and  said  "If  nobody  else  has  anything  to  say,  I  would  like 
to  say  a  few  words  about  Los  Angeles."  So  I  am  somewhat  in  that 
same  position.  Whenever  there  is  a  chance  to  say  anything  at  all,  I 
am  ready  to  say  something  about  the  Society  for  Electrical  Devslop- 
ment. 

On  this  merchandise  question,  it  isn't  all  merchandising,  as  Mr. 
Pratt  pointed  out.  It  is  just  as  much  a  matter  of  selling  adequate 
wiring  jobs,  not  only  in  the  home,  but  in  commercial  buildings,  in 
apartment  houses,  in  the  public  buildings,  schools,  hospitals,  etc., — the 
need  for  selling  the  public  in  any  case  an  adequate  wiring  job. 

In  order  to  properly  develop  this  field,  there  are  two  things  we 
have  to  do.  Sell  the  public  on  the  idea  to  do  it  electrically,  and  to 
educate  the  industry  so  far  as  we  can, — particularly  the  contractor- 
dealer, — to  tie  and  to  cash  in  on  the  opportunity  created. 

Now,  there  is  one  field  in  which  the  Society  for  Electrical  Develop- 
ment performs  an  unique  service  for  the  industry.  That  is  in  selling  the 
public  on  this  idea  and  entirely  by  publicity.  In  magazines  frequently 
you  will  read  articles  on  the  uses  of  electricity  in  the  home,  or  in 
your  newspapers,  and  they  are  going  to  appear  more    frequently  than 
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at  present  before  we  get  through.  You  will  read  very  interesting  art- 
icles about  new  uses  of  electricity,  whether  in  the  home,  business,  on 
the  farm,  or  anywhere.  The  chances  are  that  the  item  which  you  read 
has  been  written  by  one  of  the  trained  staff  of  writers  working  at  the 
Headquarters.  The  Society  is  nothing  more  nor  less  than  a  co-opera- 
tively supported  publicity  bureau  for  the  industry.  Its  direction  is 
by  a  board  of  directors,  representing  all  branches  of  the  industry. 
Naturally  the  Society  has  no  axe  to  grind  for  any  one  group.  These 
publications  are  all  neutral  in  tone:  All  this  work  to  be  effective  must 
be  carried  on  consistently. 

Here  is  a  typical  page  showing  copy  supplied  to  the  newspapers  by 
the  Society.  This  material  is  distributed  weekly  to  some  six  hundred 
newspapers  in  the  United  States  and  Canada.  It  will  interest  you  to 
know  that  the  space  given  to  this  electrical  propaganda  in  six  months  last 
year,  priced  at  regular  advertising  rates,  was  worth  around  a  quarter 
of  a  million  dollars,  four  times  the  cost  of  operating  the  Society  during 
that  period  and  we  had  a  hundred  and  one  other  jobs  in  addition. 

As  Canadian  representative  of  the  Society  and  being  in  charge  of 
the  Society's  work  in  Canada,  I  am  charged  with  the  responsibility  of 
making  this  publicity  go  in  the  Dominion.  Analyzing  the  newspapers 
and  periodicals  circulating  in  Canada,  I  have  found  that  there  are  at 
least  ninety-four  principal  newspapers  in  fifty-seven  towns,  fourteen 
farm  papers  in  ten  towns  or  cities,  and  6  principal  magazines.  We 
have  established  contact  with  17  of  the  daily  newspapei*s,  and  are 
adding  more  to  the  list.  Those  17  newspapers,  from  east  to  west  in  the 
Dominion,  receive  our  weekly  electrical  news  service  to-day.  We  are 
corresponding  with  every  one  of  the  number  of  papers  and  periodicals 
that  I  have  mentioned,  endeavoring  to  have  the  material  appear.  It  is 
electrical  propaganda,  remember,  and  when  an  item  appears  in  a  news- 
paper, the  thing  that  counts  is  that  you  have  gone  to  10,000,  or  possib- 
ly 100,000  readers,  so  that  one  appearance  covers  a  broad  field.  Stories 
suitable  to  appear  in  magazines  have  been  submitted  in  the  past  month 
to  four  Canadian  magazines.  "Every  Woman's  World,"  "Canadian  Home 
Journal,"  "Western  Home  Monthly"  and  the  "McLean's"  magazine. 
None  of  these  stories  have  as  yet  been  accepted,  but  sufficient  time  has 
not  elapsed  to  hear  from  the  magazines  favourably  or  unfavourably. 
What  I  do  want  you  to  realize  is  the  fact  that  we  are  studying  the 
situation,  that  we  are  trying  to  cover  every  paper  in  Canada,  and  every 
magazine,  and  get  as  many  insertions  as  we  possibly  can.  Further,  I 
do  not  intend  just  to  get  these  people  on  the  list,  but  to  follow  them  up 
actively  and  continually,  to  make  sure  that  the  material  that  is  sub- 
mitted actually  goes  in.  You  see,  there  is  an  appeal  to  the  publishers 
too.  For  example,  if  they  print  a  certain  amount  of  this  material  from 
time  to  time,  they  can  use  it  in  soliciting  electric  advertising  from  con- 
tractor-dealers, etc. 

So  much  for  publicity, — that  helps  to  sell  the  public  and  to  create  a 
favourable  attitude  of  mind  on  their  part.     But  we  must  also  educate  the 
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contractor-dealer  and  get  him  working  with  the  rest  of  the  industry  in 
his  locality,  to  tie  in  and  cash  in  with  this.  You  are  all  familiar  mote 
or  less  with  the  work  of  the  several  Electrical  Co-Operative  Leagues  at 
various  points  in  Canada,  your  own  very  active  Association  in  Quebec, 
the  Electric  Home  League,  in  Toronto,  and  the  Electrical  Development 
league  in  Hamilton,  which  has  done  a  wonderful  job;  19,886  people 
in  IS  days,  an  average  of  over  1,500  per  day,  visited  their  electrical 
home.  I  take  some  pride  in  this.  Detroit  spent  two  or  three  times  as 
much  money  on  one  home,  with  an  average  attendance  of  less  than 
1,000  per  day,  less  than  Hamilton,  a  city  almost  10  per  cent,  of  the  size. 
An  average  attendance  of  1,500  in  a  city  of  100,000  or  so  people,  showing 
that  we  have  possibly  a  greater  interest  in  things  electrical  in  Canada, 
something  surely  we  can  take  advantage  of.  That  comparison  can  be 
made  not  only  with  Detroit;  I  speak  only  of  places  with  which  I  have 
had  to  do  myself,  but  with  Buffalo,  where  they  also  averaged  less  than 
1,000  per  day;  and  in  the  first  home  in  Toronto,  as  you  know  over  1,500 
average  attendance  per  day.  See  the  great  interest  we  have  created 
already.  A  reasonable  amount  of  consistent  effort  will  produce  wonder- 
ful results  for  the  electrical  industry  in  Canada. 

Assistance  and  support  should  be  given  to  Contractor-Dealer  As- 
sociations. The  Quebec  Electrical  Co-operative  Association  has  also  given 
active  assistance,  showing  what  can  be  done  with  Contractor-Dealers 
Associations  when  the  other  Branches  of  the  industry  take  an  in- 
terest. The  same  thing  applies  in  Ontario.  Last  year  the  mem- 
bership of  the  Ontario  Association  of  Electrical  Contractors  and  Dealers 
was  increased  100  per  cent.  This  membership  now  exceeds  100  and  the 
increased  membership  was  not  concentrated  in  one  or  two  localities,  but 
was  spread  over  eight  or  nine  communities  in  Ontario. 

To  assist  the  individual  dealer,  to  help  him  in  cashing  in  on  this 
broader  publicity  work,  there  is  supplied  to  the  Contractor-Dealer  mem- 
bers of  the  Society  monthly  bulletins  giving  sales  suggestions,  frequent 
booklets  on  various  sales  campaigns  which  he  can  put  on,  everything 
from  wiring  to  selling  appliances,  and  advertising  helps  which  he  can 
use  in  own  advertising.  Every  month  15  or  20  ads.  with  cuts  and  copy 
are  supplied.  Copy  is  given  to  him  prepared,  of  a  type  that  he  could 
not  hope  to  write  himself.  Many  contractors-dealers  in  Canada  are 
using  the  sales  helps  that  I  mentioned. 

In  Kitchener,  Ont.,  as  an  example  of  what  may  be  done,  and  in 
Waterloo,  seven  contractors-dealers,  being  members  of  the  Ontario 
Association,  run  a  weekly  electrical  page,  which  is  regarded  by  our 
advertising  people  on  the  staff  of  the  Society  as  the  best  electrical 
page  anywhere  on  the  Continent  of  North  America.  Seven  average 
contractor-dealers  organized,  and  working  in  harmony,  to-day,  in  less 
than  a  year  after  joining  their  association, — they  all  belong  also  to  the 
Society  for  Electrical  Development,  to-day  they  are  putting  out  the  beal 
electrical    page    on    the    Continent.      One    week    the    page    contains,    de- 

■ing   in   a   most   constructive   and   appealing    way.   the   advantages   of 
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having  the  home  adequately  wired,  another  time  covering  proper  light- 
ing in  the  home,  or  another  week  on  the  advantages  of  cooking  electric- 
ally. The  set  up  of  the  page  each  week  is  systematically  arranged  and 
the  individual  ads.  all  conform  to  the  general  plan.  Every  one  of  these 
men  are  doing  an  excellent  business,  they  all  have  money  in  the  bank, 
and  when  it  comes  time  to  pay  their  dues  they  pay  right  on  time,  which 
is  not  always  the  case  with  contractor-dealers. 

In  conclusion,  we  are  likely  at  times  in  electrical  organization  work 
to  feel  discouraged,  but  I  think  that  what  has  been  done  in  Montreal, 
in  Toronto  and  in  Hamilton  and  other  cities  is  just  a  promise  of  what 
we  can  accomplish  by  working  together  further.  When  we  feel  inclined, 
possibly,  to  wonder  whether  the  ultimate  goal  be  possible  of  attainment, 
it  will  be  well  to  remember  the  motto  that  seems  to  have  served  to 
please  Judge  Gary  at  the  head  of  the  U.S.  Steel  Corporation.  He 
believes  in  doing  it  electrically.  In  his  office  there  is  an  electrical  sign 
which  he  regards  as  the  principal  piece  of  furniture.  This  sign  can  be 
flashed  on  at  will  by  the  touch  of  a  button,  to  tell  the  doubter  who  fears 
failure.  This  motto  of  a  successful  man  stating  in  electrical  words: 
"IT  CAN  BE  DONE." 

L.  W.  Pratt: — Mr.  Chairman  and  gentlemen,  we  have  all  listened 
with  a  great  deal  of  interest  to  Mr.  Mclntyre's  constructive  remarks. 
He  referred  to  the  partial  success  of  the  Detroit  Electrical  Home  and 
the  Electrical  Home  engineered  by  the  Hamilton  Electrical  Development 
League.  He  neglected  to  say  that  the  Detroit  Electrical  Home  was  not 
fathered  by  Mr.  Mclntyre.  That  explains  the  difference  in  the  result 
in  the  two  campaigns.      (Applause) 

We,  of  the  Hamilton  Electrical  Development  League  and  the 
Toronto  Electric  Home  League,  owe  a  great  deal  of  gratitude  to  Mr. 
Mclntyre  and  the  Society  for  Electrical  Development.  At  considerable 
expense  of  both  time  and  labour,  Mr.  Mclntyre  devoted  himself  whole- 
heartedly to  insuring  the  carrying  out  to  a  successful  conclusion  of  these 
two  electrical  development  campaigns,  and  I  repeat  that  their  success 
was  in  a  large  measure  due  u>  his  efforts.  We,  of  the  central  station 
industry,  if  we  wish  to  continue  to  get  the  benefit  of  this  constructive 
work,  must  do  our  part  in  backing  up  the  Society  for  Electrical  Devel- 
opment. 

Mr.  Mclntyre,  in  the  early  part  of  his  remarks,  told  us  a  story 
about  a  funeral.  It  reminds  me  of  another  story  I  heard  of  a  Hamilton 
man  who  was  in  a  nearby  village  not  long  ago.  It  was  raining  and  he 
was  standing  under  a  dripping  awning  in  company  with  a  few  of  the 
natives.  It  happened  that  a  funeral  was  passing  just  then  and  he  asked 
one  of  the  old  fellows  sharing  the  awning  whose  funeral  it  was  that  was 
passing  along  the  street  in  a  dreary  procession.  "I  don't  rightly  know," 
was  the  reply,  "but  I  think  it's  that  there  young  fellow's  up  in  the 
hearse  ahead." 

The  programme  this  afternoon  is  anything  but  a  funeral  procession, 
and  a  glance  at  the  programme  will  show  we  have  a  wonderful  pro- 
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cession  of  entertainment  still  in  store.  It  is  due  almost  entirely  to 
the  whole-hearted  efforts  of  Mr.  O'Hara.  With  becoming  modesty,  he 
is  content  to  rest  upon  the  laurels  of  his  achievements,  and  as  he  is  busy 
getting  the  stage  prepared,  has  asked  me,  instead  of  making  a  resume 
of  his  paper,  to  request  the  Chairman  to  call  upon  Mr.  Sam  Hibben,  who 
will  submit  his  report,  presenting  a  brief  explanation  of  some  new- 
illuminating  facts,  fundamentals  of  lighting,  shades  of  colour,  and  how 
illuminating  engineering  is  applied  to  factory  lighting. 
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When  adequate  and  satisfactory  illumination  is  submitted  for  the 
all  too  prevalent  poor  illumination  in  factories  and  other  working  places, 
the  results  obtained  are  mutually  beneficial  not  only  to  the  employees 
and  the  employers  but  to  the  country  as  a  whole.  Under  proper  illumin- 
ating conditions  the  health,  contentment,  safety  and  skill  of  the  em- 
ployees are  maintained  at  a  high  standard,  the  output  is  increased 
in  quantity  and  improved  in  quality,  while  there  is  a  proportional 
reduction  in  the  cost  of  each  unit  of  finished  products  that  reach  the 
public. 

While  it  is  desirable  to  have  adequate  illumination  of  the  working 
areas,  it  is  more  desirable  and  essential  to  proper  results  to  eliminate 
that  light  which  otherwise  would  pass  directly  from  the  lamps  to  the 
eyes  of  the  workers.  That  is,  one  must  avoid  direct  glare,  which  is 
fatiguing  to  the  eye  and  causes  incorrect  estimation  of  sizes  and  location 
of  objects  in  the  field  of  view. 

Glare  effects  may  be  caused  not  only  by  light  reaching  the  eye  direct 
from  the  sources  having  a  brightness  greatly  in  excess  of  the  brightness 
of  the  Objects  viewed,  but  they  may  be  produced  by  excessive  reflection — 
called  reflected  glare — from  the  objects  within  view.  In  factory  lighting 
each  lamp  should  be  so  located  that  the  eye  does  not  see  it  in  the 
ordinary  course  of  work,  and  so  shaded  or  covered  that  brillant  inflections 
are  avoided.  The  desired  result  can  be  obtained  by  putting  over  the 
lamp  an  open  shade,  which  screens  it  and  directs  downward  much  of  the 
light  which  would  otherwise  be  either  of  no  value,  or  actually  detrimental. 
Or  the  lamp  may  be  surrounded  with  a  diffusing  globe,  dense  enough  so  as 
not  to  reveal  the  form  of  the  actual  light  source  within,  but  to  give  the 
effect  of  the  light  pouring  from  the  globe  as  a  whole. 

While  the  necessity  of  ^ood  lighting  is  so  evident  that  a  listing  of 
all  its  effects  may  seem  commonplace,  these  same  effects  are  of  such 
great  importance  in  their  relation  to  factory  and  mill  management  that 
they  are  well   worthy  of   repetition  and  careful  attention. 
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The  effects  of  good  illumination  and  bright  and  cheerful  surround- 
ings include  the  following  items: — 

(1)  Reduction  of  accidents. 

(2)  Greater  accuracy  in  workmanship. 

(3)  Increased  production  for  the  same  labor  cost. 

(4)  Less  eye  strain. 

(5)  Promote  better  working  and  living  conditions. 

(6)  Greater  content  of  the  workmen. 

(7)  More  order  and  neatness  in  the  plant. 

(8)  Supervision  of  the  men  made  easier. 

In  this  list  it  will  be  noted  that  items  4,  5,  6,  7  and  8  all  have  a 
bearing  on  accident  prevention. 

A  study  of  this  subject  convinces  one  that — aside  from  the  human- 
itarian standpoint — the  expense  incurred  in  obtaining  satisfactory  illum- 
ination will  in  practically  all  cases  result  in  good  financial  returns. 

While  the  major  consideration  in  the  eye  of  the  factory  or  mill 
owner  is  undoubtedly  and  quite  naturally  the  money  value  of  good  light 
in  the  larger  return  of  both  quantity  and  quality  of  work  which  may 
result  from  the  installation  of  a  superior  as  compared  with  an  inferior 
lighting  system,  it  should  be  noted  that  it  is  very  difficult  to  interpret 
into  dollars  and  cents  the  value  of  good  light  made  possible  by  such 
returns.  This  difficulty  is  due  to  the  necessity  of  keeping  all  conditions 
in  a  factory  or  mill  section"  absolutely  constant  while  varying  the 
amount  of  illumination  from  poor  to  good  conditions,  in  an  effort  to 
determine  the  output  and  its  dependency  on  the  light  facilities.  As 
accurate  data  becomes  available,  giving  the  increases  in  production  for 
certain  specific  improvements  in  artificial  lighting,  it  will  doubtless 
prove  helpful  to  a  proper  interpretation  of  adequate  light  and  its  worth 
to  any  plant. 

The  eight  foregoing  points  are  emphasized  as  forming  the  most 
important  features  in  the  problem  of  good  lighting.  Although  difficult 
to  interpret  into  money  values,  and  somewhat  intangible,  they  are  indis- 
putable arguments  in  favor  of  the  best  available  illumination  from  the 
standpoint  of  the  factory  or  mill  owner. 

Practical  Example. — Continuing  from  the  manufacturer's  point  of 
view  it  may  be  said  that  certain  assumptions  as  to  energy  costs,  clean- 
ing, interest  and  depreciation  show  that  the  annual  operation  and 
maintenance  cost  for  the  illumination  of  a  typical  shop  bay  of  640  sq. 
ft.  area  may  be  taken  at  $50.00.  If  five  workmen  are  employed  in  such 
a  bay  at  an  average  wage  of  say  25  cents  per  hour,  the  gross  wages 
of  the  men  in  such  a  bay,  plus  the  cost  of  superintendence  and  indirect 
shop  expense,  may  equal  from  $5,000  to  $7,000  per  annum.  In  a  case 
of  this  kind,  therefore,  the  lighting  will  cost  from  7/10  to  1  per  cent,  of 
the  wages,  or  the  equivalent  of  less  than  4  to  6  minutes  per  day.  We  may 
roughly  say  that  a  poor  lighting  system  will  cost  at  least  half  this 
amount  (sometimes  even  more  through  the  use  of  poorly  arranged 
inefficient  lamps),  or  the  equivalent  of  say  2  to  3  minutes  per  day,  the 
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installation  of  good  lighting  will  unquestionably  easily  pay  for  the  dif- 
ference between  good  and  bad  light,  through  the  time  saved  for  the  work- 
men. 

Actual  Losses. — Superintendents  have  stated  in  actual  instances 
that  due  to  poor  light  their  workmen  have  lost  much  time,  sometimes  as 
much  as  from  one  to  two  hours  per  day  on  certain  days.  If  good  light 
will  add  an  average  of  say  one-half  hour  per  day  to  the  output,  these  30 
additional  effective  minutes  represent  an  increase  in  output  of  5  per 
cent.,  brought  about  by  an  expenditure  equal  to  one  half  of  one  per 
cent,  of  the  wages  for  improved  lighting,  or  a  saving  equal  to  ten  times 
th  •  expense. 

Remarkable  improvements  have  been  made  in  the  electric  lighting 
field.  Possibilities  in  factory  and  mill  lighting  are  now  obtainable 
through  the  use  of  the  new  gas-filled  lamps  which  were  previously  un- 
thought  of  or  considered  impossible.  Consideration  of  the  eye  as  a 
delicate  organ,  together  with  the  new  ideas  as  to  the  times  which  affect 
its  comfort  and  efficiency,  have  resulted  in  establishing  certain  principles 
in  illumination  work  and  have  directed  attention  naturally  and  in  a 
growing  manner  to  the  proper  use  and  application  of  these  new  lamps. 

We  now  have  a  new  era  in  industrial  illumination,  a  distinctive 
feature  of  which  is  the  scientific  installation  of  lighting  units,  suiting 
each  to  the  location  and  class  of  work  for  which  it  is  best  adapted. 
While  certain  outstanding  cases  of  improved  industrial  lighting  exist 
in  Canada,  there  are  far  too  many  instances  of  very  poor  illumination 
conditions,  where  the  intensities  will  not  check  up  with  the  minimum 
values  of  illumination  that  should  be  found  in  a  factory  as  shown  in 
the  following  recommendation  for  minimum  intensities  of  illumination: 

Minimum  foot-candles 
on  the  space 
or  at  the  work. 

(a)  Roadways;     yard    thoroughfares 1/50 

(b)  Storage    spaces;    aisles    and    passageways    in    work- 

rooms, excepting  exits  and  passages  leading  thereto.         1/4 

(«)      Where  discrimination  of  detail  is  not  essential 1/2 

Spaces,  such  as  hallways,  stairways,  exits  and 
passages  leading  thereto;  toilet-rooms,  elevator  cars 
and  landings.  Work,  such  as:  Handling  material  of 
a  coarse  nature;  performing  operations  not  requiring 
close  visual  application;  grinding  clay  products; 
rough  sorting;  coal  and  ash  handling;  foundry 
charging. 
(d)      Where    slight    discrimination    of    detail    is    essential..  1 

Spaces,  such  as:  Stairways,  passages  and  other  parts 
of  power  plants  where  there  are  exposed  moving 
machines,  hot  pipes  or  live  electrical  parts.  Work, 
such  as:  rough  machining;  rough  assembling;  rough 
bench   work;    rough    forging;    grain    milling. 
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(e)     Where  moderate  discrimination  of  detail  is  essential.         2 

Work,    such   as:    machining,    assembly   work,    bench 

work,  fine  core  making  in  foundries. 
(/)     Where  close  discrimination  of   detail   is  essential....         3 

Work,  such  as:    Fine  lathe  work,   pattern  making; 

toolmaking;   weaving  light  colored   silk  or   woollen 

textiles;  office  work;  accounting;  typewriting. 
(g)     Where  discrimination  of  minute  detail  is  essential.  .  5 

Work,  such  as:  Watchmaking,  engraving,  drafting; 

sewing  dark  colored  material. 
The  above  are  minimum  requirements  such  as  are  necessary  for 
bodily  safety,  and  are  not  to  be  taken  as  productive  intensities  in 
accordance  with  the  accepted  modern  illuminating  engineering  practice. 
To  illustrate  the  intensities  shown  would  enable  a  machine  operator  to 
see  moving  wheels  and  belts  if  2  foot -candles  were  provided  on  the  work 
as  called  for  under  the  listing  "E"  under  the  head  of  "Moderate  Dis- 
crimination of  Detail,"  but  such  illumination  would  not  enable  the 
operator  to  easily  discriminate  between  moving  gears,  or  caliper  a 
spindle  or  read  a  micrometer. 

In  the  industrial  lighting  field  there  are  at  present  three  distinct 
types  of  reflectors,  which  are  especially  worthy  of  consideration.  The 
relative  advantages  and  disadvantages  of  these  types  are  indicated  in 
the  following  tabulation,  brought  out  as  a  result  of  the  tests  made  over 
a  period  of  many  months  by  a  committee  of  consulting  engineers  employ- 
ed for  the  purpose  by  the  State  of  Wisconsin. 

A  description  of  these  reflectors  might  be  of  value.  Porcelain 
enamelled  reflectors  are  made  of  steel,  on  the  surface  of  which  is  coated 
a  bath  tub  enamel.  This  enamel  coating  must  be  dense,  so  that  as 
little  light  as  possible  penetrates  to  the  steel,  for  all  the  light  that  reaches 
the  steel  base  is  absorbed  and  absolutely  wasted.  Enamels  vary  con- 
siderably in  efficiency,  and  if  of  two  reflectors  one  appears  grey  in 
comparison  with  the  other,  that  one  is  sure  to  be  considerably  lower 
in  efficiency. 

The  R.  L.  M.  Standard  Reflector  is  a  porcelain  enamelled  steel  re- 
flector and  is  an  attempt  on  the  part  of  the  reflector  and  lamp  manu- 
facturers, who  jointly  worked  out  this  standard,  to  make  it  easy  for  the 
industrial  management  to  secure  good  illumination.  A  number  of  the 
leading  reflector  manufacturers  make  this  type. 

Mirrored  glass  reflectors  are  made  of  clear  glass  blown  in  the  shape 
of  a  reflector,  on  the  exterior  surface  of  which  a  thin  layer  of  silver  is 
coated,  and  this  in  turn  covered  by  a  protective  enamel.  To  eliminate 
the  brillant  images  of  the  lamp  filament  or  streaks  and  striations  which 
would  appear  on  the  surface  illuminated,  the  reflector  surface  is  cor- 
rugated. 

Prismatic  Reflectors,  Fig.  1,  p.  62,  are  made  of  clear  optical  glass 
with  many  small  prisms  composing  the  entire  body  of  the  reflector.  Light 
control  is  accomplished  by  the  use  of  totally  reflecting  prisms  which  are 
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arranged  in  definite  relation  to  the  light  source.  The  prismatic  reflectors 
and  units  are  designed  according  to  carefully  worked  out  engineering 
calculations.  Their  prisms  may  be  refracting,  reflecting  or  diffusing 
and  any  type  of  light  distribution  may  be  secured  with  the  greatest 
possibility  of  accuracy  and  flexibility. 

Since  the  light  in  the  case  of  the  industrial  units  is  reflected  by 
clear  glass  only,  the  absorption  is  low  and  the  efficiency  of  these  re- 
flectors is  exceedingly  high. 

Indirect  Lighting:  During  the  past  few  years  there  has  been  a 
growing  tendency  to  employ  indirect  lighting  in  industrial  service.  Fig. 
2,  p.  62.  In  general,  indirect  lighting  will  be  found  desirable  and 
profitable  where  a  combination  of  the  following  conditions  exist: — 

(a)  Work  involving  rather  close  discrimination  of  detail. 

(b)  Flat  ceilings   with   relatively   few  obstructions   such   as  overhead 

belting. 

(c)  At  least  moderately  clean  conditions  of  work,  with  respect  to  dust 

or  oily  dirt  thrown  by  belting  of  machines. 
(</)      Moderate  number  or  large  number  of  workers  per   unit  of  floor 
space — say  15  or  more  per  thousand  square  feet. 

Where  the  product  of  the  work  is  of  particularly  valuable  character 
or  where  errors  of  the  worker  will  result  in  especially  costly  losses, 
indirect  lighting  will  generally  be  desirable  even  though  not  all  of  the 
above  conditions  exist. 

Indirect  lighting  is  especially  to  be  recommended  for  many  of  the 
operations  of  the  textile  industry.     Fig.  3,  p.  62. 

The  advantages  of  indirect  lighting  arise  from  the  facts  (a)  that, 
properly  installed,  it  is  equal  or  even  superior  to  daylight  with  respect 
to  minimum  eye  fatigue  and  eye  strain;  and  (b)  that  it  eliminates  sharp 
shadows  of  an  objectionable  character.  These  advantages  not  only 
make  for  the  safety  of  the  worker  and  for  good  hygienic  conditions',  but 
they  stimulate  production  and  decrease  spoilage  to  an  important  degree. 

Proper  spacing  of  indirect  units  may  be  easily  determined  as 
follows: — Subtract  3  feet  from  the  ceiling  height  of  the  room;  multiply 
the  result  by  1.8  to  determine  the  best  spacing;  or  multiply  by  2.4  to 
determine  the  widest  permissible  spacing.  In  general  sufficiently  satis- 
factory results  will  be  obtained  if  the  spacing  does  not  exceed  twice  the 
value  obtained  by  subtracting  3  feet  from  the  ceiling  height.  For  the 
same  size  of  lamp  indirect  lighting  units  will  produce  about  60  per  cent, 
the  illumination  on  a  36-inch  horizontal  plane  secured  with  the  shallow- 
bowl  porcelain-enamelled  reflector,  provided  the  ceiling  finish  is  white. 

It  will  be  noted  that  light  units  may  be  spaced  considerably  further 
apart  when  indirect  lighting  is  employed  than  when  direct  lighting  is 
employed.  Fig.  8,  p.  66.  This  results  in  the  use  of  fewer  light  units; 
so  that  while  the  cost  of  one  indirect  unit  is  greater  than  that  of  one 
direct  unit,  the  total  cost  of  installation  is  usually  approximately  the 
same. 

Indirect  units  should  be  mounted  at  such  distance  below  the  ceiling 
that  the  entire  ceiling  is  lighted  to  an  approximately  uniform  degree. 
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A  special  condition  sometimes  met  with  .in  indirect  lighting  installa- 
tions, a  condition  where  special  treatment  is  required,  deserves  special 
notice.  The  condition  referred  to  is  that  where  the  worker  stands  close 
to  the  wall  of  the  room,  facing  away  from  the  wall,  the  work  being 
approximately  vertical  and  facing  toward  the  wall.  The  ordinary  type 
of  indirect  lighting  installation  will  not  produce,  under  these  conditions, 
sufficient  intensity  of  illumination  on  the  work.  To  provide  such 
adequate  illumination,  the  upper  portion  of  the  wall  behind  the  worker 
should  be  painted  white  to  a  distance  of  approximately  five  feet  from 
the  floor,  and  angle  reflectors  should  be  so  located  as  to  brightly  light 
this  wall,  the  spacing  of  such  reflectors  being  half  the  spacing  of  the 
indirect  lighting  units  which  illuminate  the  rest  of  the  room. 

Local  lighting  is  generally  to  be  avoided,  though  there  are  occasional 
industrial  conditions  where  its  use  may  be  preferable  to  any  system  which 
provides  only  general  illumination.  The  most  frequently  experienced 
objection  to  local  lighting,  and  one  of  very  considerable  importance,  is 
that  the  local  light  of  one  workman  is  apt  to  be  so  adjusted  by  the  work- 
man himself  as  to  shine  into  the  eyes  of  any  other  workman,  thereby 
involving  both  eye  fatigue  and  a  danger  hazard,  often  of  serious 
magnitude.  Where  local  lighting  may  properly  be  employed,  it  is 
seldom  desirable  to  use  a  lai'ger  lamp  than  the  50-watt  size.  Indeed, 
the  15  watt  lamp  or  the  25  watt  lamp  is  usually  preferable,  while 
miniature  lamps  of  very  low  wattage  also  have  their  proper  field  of 
application. 

Yard  Lighting:  Although  the  illumination  required  in  yards  is  of 
a  much  lower  order  of  intensity,  the  same  general  principles  apply  as  for 
interior  lighting.  In  general,  lamps  may  be  installed  farther  apart 
than  for  interior  lighting,  by  using  special  widely  distributing  reflect- 
ors, but  care  must  be  exercised  that  the  illumination  at  any  point  is 
secured  from  more  than  one  direction,  otherwise  there  may  be  deep 
shadows  cast,  where  there  ought  to  be  light  to  reveal  danger  points. 
This  sets  certain  limits  upon  the  area  it  is  desirable  to  attempt  to 
illuminate  from  a  single  source.  Yard  lighting  lamps  should  be  mounted 
at  least  20  feet  above  the  ground  level,  higher  if  possible,  to  shorten  the 
shadows  and  minimize  glare.  If  the  lamps  must  be  installed  lower  than 
20  feet,  lamps  larger  than  100  watts  should  not  be  used.  Shallow  bowl 
porcelain-enamelled  reflectors  of  the  weatherproof  type  may  be  used  to 
good  effect,  but  the  spacing  between  units  should  never  exceed  four 
times  the  height  above  the  ground.  Prismatic  refractor  units  permit 
a  spacing  between  units  of  eight  to  ten  times  the  height  above  the 
ground. 

A  comparatively  recent  development  particularly  adapted  to  yard 
lighting  is  the  flood  lighting  projector.  It  is  very  useful  in  cases  where 
the  conditions  make  it  necessary  to  install  the  lamp  at  a  considerable 
distance  from  objects  or  areas  to  be  illuminated.  It  is  of  great  value 
for  safeguarding  property,  for  facilitating  the  carrying  on  of  night 
construction   work,  for  factory  and   switching  yards,   docks  and   piers, 
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enabling:  necessary  night  work  to  be  carried  on  at  day-time  efficiency. 
The  flood  light  is  not  designed  to  throw  a  concentrated  beam,  but  rather 
to  spread  light  evenly  over  a  comparatively  large  area.  Some  makes 
of  these  lamps  are  provided  with  a  focussing  device,  by  which  the  pro- 
jecting light  may  be  made  to  suit  conditions,  giving  a  concentrated  ray 
for  long  distance  and  a  wider,  more  diffused  light  for  nearby  use.  It  is 
especially  valuable  where  conditions  make  it  impracticable  to  use  the 
ordinary  type  of  lamp  and  reflector,  and  where  a  span  or  a  bracket  can- 
not be  used. 

Maintenanci  .  No  paper  on  industrial  lighting  could  be  considered 
complete  without  reference  to  the  very  necessary  question  of  main- 
tenance. 

Lighting  installations  are  designed  to  give  desirable  initial  illumina- 
tion intensities  on  the  work,  but  if  the  illumination  is  to  continue 
satisfactory,  adequate  maintenance  must  be  instituted.  In  time,  lamps, 
globes  and  reflectors  become  covered  with  dirt.  The  lamp  bulbs  become 
black  and  burn  out,  reflectors  are  damaged  and  the  electric  wiring  may 
become  defective.  Due  to  any  or  all  of  these  causes  the  illumination  in 
the  shop  deteriorates  to  the  point  where  complaints  are  produced.  The 
losses  of  time  from  such  circumstances  when  totalled  for  a  period  of  a 
year  will  be  found,  in  all  probability,  to  exceed  the  expense  of  system- 
atic attention  to  such  items  in  advance. 

The  loss  of  lighting  though  dirty  lamps  and  reflectors  in  the  average 
plant  will  run  from  10  per  cent,  to  12  per  cent,  per  month,  and  there 
are  cases  on  record  of  losses  as  high  as  32  per  cent,  in  seven  weeks. 

Enormous  losses  have  been  shown  by  dirty  walls  and  ceilings  also. 
Those  ceilings,  stained  and  darkened  by  smoke  and  dust,  are  some  of  the 
initial  causes  of  deficiency  in  illumination. 

An  office  lighting  installation  recently  examined  is  a  point.  The 
installation  consisted  of  indirect  units  and  had  been  in  operation  two 
and  one-half  years.  The  ceiling  had  been  painted  a  flat  white  and  the 
walls  finished  in  a  light  buff.  At  the  time  the  installation  was  made  the 
intensity  was  adequate. 

The  engineer  who  investigated  this  installation  in  response  to  a 
complaint  found  that  the  average  illumination  intensity  on  the  desk  tops 
was  2.7  foot-candles,  unquestionably  too  low  for  office  work. 

(1)  The  reflectors  had  been  wiped  out  at  fairly  regular  intervals, 
but  were  nevertheless  taken  down  and  thoroughly  washed.     The  illumina- 

jumped  at  once  to  3.7  foot-candles,  an  increase  of  over  35  per  cent, 
upon  washing  what  appeared  to  be  fairly  clean  reflectors. 

(2)  The    lamps    had    been    in    service    for    more    than    two    years. 

Furthermore,  it  was  found  that  their  rating  was  several  volts  higher 
than  the  average  voltage  of  the  circuit.  When  new  lamps  of  proper 
voltage    rating    were    substituted,    the    illumination    increased    to   over   5 

foot-candles. 

The   ceiling   of   this   office,   which   two  and   one-half  years   ago 
reflected    at><.u:    7".    per   cent,    of   the    incident    light,    and    become    soiled 
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through  soft  coal  smoke  to  the  point  where  it  reflected  53  per  cent.  The 
side  walls  had  depreciated  in  like  proportion.  Refinishing  the  office  in  its 
original  tone  further  increased  the  illumination  by  about  40  per  cent., 
or  to  a  total  of  over  7  foot-candles. 

Here  is  a  case  where  failure  to  observe  simple  maintenance  require- 
ments resulted  in  an  intensity  of  2.7  foot-candles  where  an  intensity 
of  over  7  was  being  paid  for. 

There  are  two  methods  by  which  the  maintenance  of  any  selected 
standard  of  intensity  can  be  assured;  first,  by  allowing  for  an  enorm- 
ous depreciation  in  the  light,  and,  consequently,  using  much  larger  lamps 
than  would  ordinarily  be  considered  necessary;  and  second,  by  main- 
taining the  system  properly  and  allowing  for  reasonable  depreciation. 

The  second,  or  practical  method  involves: — 

1. — The  use  of  a  depreciation  factor,  or  factor  of  safety,  in  the 
original  design  of  the  system  to  insure  adequate  illumination 
when  the  system  has  depreciated  a  normal  amount. 

2. — The  cleaning  of  lighting  units  at  regular,  frequent  intervals. 

3. — The  replacement  of  lamps  which  have  become  blackened  in 
service  by  abnormally  long  life. 

4. — The  use  of  lamps  of  the  correct  voltage  rat'ng  for  replacements. 

5. — The  refinishing  of  ceilings  and  walls  when  necessary. 

Expert  Assistance :  The  advantages  of  securing  expert  assistance 
in  dealing  with  problems  in  illumination  cannot  be  too  strongly  em- 
phasized. The  points  which  come  up  for  solution  are  complex  and  varied 
and  require  in  many  cases  the  judgment  of  one  who  has  had  wide 
experience   in  the   lighting  field. 

INSTRUMENTS   FOR  DETERMINING  ILLUMINATION 
INTENSITY 

The  Foot-Candle-Meter  is  the  simplest  and  least  expensive  instrument, 
having  a  stationary  comparison  lamp  and  scale.  The  brightness  of  this 
comparison  or  standard  lamp  is  regulated  by  a  rheostat  and  volt  meter, 
previously  calibrated  in  a  laboratory.  When  the  lamp  is  held  at  the 
proper  brightness,  the  spot  on  the  scale  that  appears  to  fade  out  is 
receiving  an  equal  amount  of  illumination  from  the  comparison  lamp 
and  from  the  outside  source  of  illumination,  thus  indicating  directly  the 
value  of  illumination  falling  upon  the  scale  from  above. 

The  Light  Meter  is  similar,  except  that  the  battery,  ammeter  and 
photometric  head  are  all  assembled  in  a  single  tube.  The  comparison 
lamp  and  battery  are  in  an  inner  case,  to  the  end  of  which  is  attached 
the  ammeter  and  rheostat,  and  which  slips  inside  of  the  outer  tube.  The 
distance  between  the  comparison  lamp  and  the  photometer  cube  is 
regulated  by  moving  the  whole  inner  case  on  which  is  engraved  a  scale 
reading  directly  in  foot-candles.  The  ammeter  is  attached  directly  to 
the  rheostat,  and  the  current  in  the  lamp  is  regulated  by  turning  the 
ammeter  about  its  axis.     No  auxiliary  battery  case  is  needed  with  this 
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instrument,  since  the  standard  lamp  is  supplied  by  a  regular  flash-lamp 
battery  slipping  within  the  tube. 

This  light  meter  is  the  very  latest  development  of  its  kind.  It  will 
measure  illumination  intensities  on  the  direct  scale  from  1/100  of  one 
foot-candle  to  1,500  foot-candles,  and  will  read  much  higher  by  the 
use  of  additional  screens. 

J.  H.  O'Hara,  Chairman.    ■ 

President: — Is  Mr.  Hibben  Sn  the  room? 

Gentlemen,  I  want  to  introduce  Mr.  Hibben,  who  has  been  for  many 

5   associated   with    lighting  and   illumination   work.     Mr.    Hibben    is 

the    Manager   of   the   Illumination    Bureau   of   the   Westinghouse    Lamp 

Co.  of  New   York. 

FUNDAMENTAL  PRINCIPLES  OF  ILLUMINATION 

By   Samuel  G.  Hibben,   Illuminating  Engineer  Westinghouse 
Lamp  Company 

About  twenty  years  ago  the  purchasing  agent  of  any  large  manu- 
facturing plant  ordered  coal  for  his  boilers  at  so  many  dollars  per 
ton  or  per  bushel.  He  did  not  care  to  know,  or  endeavor  to  ascertain, 
the  BTU,  the  per  cent,  of  ash,  the  clinkering  qualities,  or  whether  this 
particular  commodity  actually  did  for  him  what  it  was  supposed  to 
<!<>.  namely,  generate  heat  or  supply  steam;  in  other  words,  he  pur- 
chased an  article,  and  not  a  result. 

When  we  buy  gasoline  for  our  automobiles  we  endeavor  to  ascer- 
tain "how  much  per  gallon,"  but  we  should  also  ask  "how  many  miles 
per  gallon."  What  we  wish  to  know  is  not  only  the  cost,  or  weight, 
or  color,  or  smell,  or  destiny  of  the  gasoline,  but  we  have  learned  to 
ask  whether  it  would  accomplish  a  certain  purpose.  And  we  willingly 
purchase  72  degree  rather  than  68  degree  gas,  because  we  get  better 
performance,  less  carbon,  more  mileage, — actually  lower  costs  per  mile. 

We  do  not  buy  a  pair  of  shoes  at  ten  dollars  per  pound  of  leather. 
We  purchase  an  article  that  has  a  certain  color  and  a  certain  quality 
of  leather,  but  which,  in  the  last  analysis,  must  fit  our  particular  feet, 
and  must  wear  well,  and  feel  comfortable.  All  the  years  of  skill  and 
research  of  the  tanner  have  resulted  in  pliable  and  durable  leather; 
all  the  art  of  the  shoemaker  has  been  expended  to  fashion  the  shoe, 
but  if  we  buy  merely  a  pair  of  shoes  how  foolish  would  we  be,  and 
how  extravagant  such  a  scheme  of  purchasing  would  be!  "Any  old 
shoe"  could  be  the  source  of  untold  pain  and  dissatisfaction.  A  proper, 
modern  shoe,  selected  intelligently  and  fitted  to  our  feet  by  one  who 
knows  shoes  would  be  a  thing  of  pleasure,  pride  and  service. 

This  same  line  of  thought  should  apply  to  better  industrial  lighting. 
With  our  increased  education  and  the  development  of  our  knowledge 
of  illumination,  we  are  learning  to  inquire  whether  our  lighting  in  the 
factory  is  accomplishing  a   definite   result  and   whether   it   fits   well   and 

•  s    properly.      We    should    buy    not    merely    lamps,    sockets,    wiring 
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and  reflectors,  but  we  should  purchase  the  only  thing  for  which  we 
really  pay  out  good  money,  namely,   proper  usable   illumination. 

There  is  a  science  in  factory  lighting  as  definite  and  as  sure  as  in 
the  profession  of  medicine.  There  is  always  at  your  command  a  "doctor 
of  light"  who  will  prescribe  for  you,  consult  with  you  and  help  you. 
To  intelligently  utilize  any  commodity,  however,  we  must  have  some 
understanding  of  its  characteristics.  It  may  therefore  be  of  value  to 
explain  some  of  the  more  important  terms  used  in  illuminating  en- 
gineering, and  to  demonstrate  some  of  the  fundamental  principles  of 
light. 

The  basic  standard  of  all  light  measurements  is  the  "candle," 
which  measures  the  pressure  or  intensity  of  a  light  source  in  any 
given  direction.  The  unit  of  comparison  one  candlepower  is  produced 
horizontally  by  a  standard  candle  burning  under  specified  conditions. 
This  standard  is  known  in  United  States,  Great  Britain  and  France 
as  the  "International  Candle."  An  ordinary  commercial  tallow  candle 
gives  approximately  one  candle  power  horizontally.  Candlepower,  it 
should  be  noted,  measures  the  strength  of  a  light  source  in  one  parti- 
cular direction  only.  The  old  lamp  rating  of  eight  and  sixteen  candle- 
power  meant  that  these  lamps  radiated  eight  or  sixteen  candlepower 
in  a  direction  at  right  angles  to  the  axis  of  the   lamp.     It  makes  no 


Foot-Candle-Meter 

difference  where  we  place  the  lamp  or  how  it  may  be  used;  over  one's 
desk,  on  the  sun  or  in  the  closed  black  box  it  still  radiates  the  same 
candlepower. 

Now  if  this  radiated  light  falls  upon  an  object  or  surface,  there 
is  an  illumination  of  that  surface,  the  value  of  which  we  measure  by 
the  "foot-candle."  One  foot-candle  is  defined  as  the  illumination  pro- 
duced on  a  surface  one  foot  distant  from  and  perpendicular  to  the 
rays  of  a  one  candlepower  surface.  Thus,  if  we  hold  an  ordinary 
tallow   candle    twelve    inches    from    a    vertical    wall,    we    will    have    an 
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illumination  of  approximately  one  foot  candle  on  the  wall  at  a  point 
directly  opposite  the  flame. 

There  is  nothing  confusing  or  complicated  in  this  term.  We  measure 
how  heavily  we  press  down  on  a  surface  such  as  the  platform  of  a 
weighing  machine,  by  pounds — we  can  measure  with  a  yard  stick  the 
depth  in  feet  of  a  fall  of  snow  on  the  sidewalk — and  we  can  measure 
the  illumination  upon  a  surface  such  as  a  table  top  in  "foot  candles." 
But  instead  of  the  weighing  machine  or  the  yard  stick,  we  have  for 
measuring  values  of  illumination  the  "foot-candle  meter." 

Of  the  several  portable  light  measuring  instruments  in  general 
use,  the  foot-candle  meter  is  perhaps  the  simplest  and  least  expensive 
instrument.  It  consists  of  a  standard  lamp;  a  voltmeter  and  rheostat 
for  holding  the  lamp  at  a  calibrated  brightness,  and  an  opaque  screen 
containing  a  series  of  small  round  openings  covered  with  a  translucent 
paper.  The  lamp  is  placed  at  one  end  and  illuminates  the  under  side 
of  the  screen.  The  end  nearest  the  lamp  of  course  receives  a  higher 
intensity  of  light  than  the  far  end,  while  the  illumination  on  top  of 
the  screen,  i.  e.,  the  illumination  we  are  measuring,  is  practically  uniform 
for  this  limited  area.  The  light  transmitted  through  the  openings 
thus  causes  those  near  the  lamp  to  appear  brighter  and  those  away 
from  the  lamp  darker  than  the  screen  itself.  The  point  where  they 
change  from  light  to  dark  is  the  spot  at  which  the  illumination  is  the 
same  on  both  sides  of  the  screen.  These  holes  are  calibrated  to  read 
directly  in  foot-candles.  We  can  see  at  a  glance  this  neutral  point  and* 
can  thus  read  the  illumination  on  the  screen.  The  instrument  is  con- 
venient to  handle  and  the  illumination  at  any  point,  the  table  of  a 
drill   press,  the   side  walls  or  the  desk  top  may  be  easily  determined. 

The  unit  of  measure  of  the  intensity  of  a  light  source  as  explained 
above  is  the  candle  and  that  of  illumination,  the  foot-candle.  Another 
equally  important  term  is  that  for  measuring  quantity  of  light.  This 
IS  called  the  "lumen"  and  is  the  quantity  of  light  which  will  illuminate 
one  square  foot  of  surface  to  an  intensity  of  one  foot-candle.  Thus  a 
table  top  having  an  area  of  fiteen  square  feet  would  require  30  lumens 
to  illuminate  it  to  an  intensity  of  two  foot-candles.  Sixty  lumens  would 
produce  an  illumination  of  four  foot-candles. 

Light  can  be  controlled  and  adapted  to  our  needs.  Some  of  its 
fundamental  principles  may  be  readily  demonstrated  by  projecting  a 
beam  of  light  through  a  glass  box  filled  with  smoke.  Lenses  will  con- 
tract or  broaden  the  beam;  a  convex  lense  for  the  former  and  the 
concave  for  the  latter  purpose.  A  clear  pane  of  glass  allows  the  beam 
to  pass  directly  through  with  no  other  effect  than  a  slight  absorption, 

10  or  15  per  cent.  If,  however,  the  glass  is  held  at  an  angle,  the 
beam  will  be  partially  reflected  and  partially  transmitted.  When  held 
at  a  definite  position  in  relation  to  the  beam  at  what  is  called  the 
critical  angle,  the  beam  will  be  totally  reflected.  Ribbed  glass,  it  may 
be  shown,  will  spread  the  beam  in  one  direction  such  as  vertically  or 
horizontally.     \\'h«-n  glass  of  this  character  is  used   in   factory   windows, 
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Fig.    2. 

the  panes  should  be  installed  so  that  the  prisms  are  horizontal,  thus 
directing  the  light  to  the  ceiling  and  across  the  room.  In  using  window 
glass  of  this  type  curtains  should  be  provided  so  that  they  may  be 
drawn  over  the  window  when  the  direct  rays  of  the  sun  strike  the 
glass  and  its  brilliancy  becomes  too  intense  for  the  comfort  of  the 
workmen.  By  interposing  a  triangular  glass  prism  in  the  path  of  the 
light  beam,  we  can  show  how  the  beam  may  be  diverted  in  any  desired 
direction.  A  frosted  or  opal  glass  will  break  up  the  beam  and  diffuse 
the  light  rays  in  all  directions.  When  colored  light  is  required,  glass 
or  gelatin  screens  will  transmit  their  own  color  to  the  beam  by  absorbing 
all  other  colors.  It  is  interesting  to  note  that  colored  glass  when  held 
at  an  angle  to  the  beam  transmits  the  color  light,  but  the  reflected 
portion  of  the  beam  is  unchanged  in  color. 

Reflected  light  is  either  specular  or  diffused,  depending  on  the 
character  of  the  surface  from  which  it  is  reflected.  A  highly  polished 
surface  will  reflect  the  beam  in  any  direction,  depending  on  the  angle 
at  which  it  is  held.  A  mirror  re-directs  the  beam  without  altering  its 
shape  and  only  absorbs  5  or  10  per  cent,  of  the  light  which  strikes  it. 
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U  we  hold  a  block  of  magnesium  carbonate  in  the  path  of  the  beam,  the 
lays  will  be  reflected  in  all  directions.  In  other  words,  the  beam  will 
he  diffused.  The  magnesium  carbonate  block  reflects  about  98  per  cent, 
of  the  original  beam.  Porcelain  enameled  steel,  such  as  used  in  indus- 
trial reflectors,  would  reflect  approximately  85  per  cent,  of  the  light. 
Figure  2,  page  r,s.  illustrates  graphically  the  percentage  light  reflection 
for  various 

The  appearance  of  objects  may  be  entirely  changed  by  subjecting 
them  to  different  colored  lights.  This  might  be  shown  by  throwing 
various  colors  such  as  red  and  then  green  on  a  vase  of  flowers.     The 

es  under  the  former  light  will  appear  black  while  roses  are  seen 
most  vividly.  Similarly  the  green  light  would  show  the  leaves  in  their 
true  color  while  the  reds  would  now  appear  black.  Carefully  selected 
colors  are  of  utmost  importance  in  display  and  show-window  lighting 
in  order  to  attract  attention  and  to  exhibit  merchandise  to  its  best 
advantage. 

Frequently  in  merchandising  or  in  industrial  work,  such  as  grading 

IT  or  tobacco,  sorting  tin  plate  or  judging  between  copper  and 
brass,  it  is  necessary  to  work  under  light  approximating  daylight  in 
color.  This  may  be  obtained  by  the  use  of  the  blue  bulb  Mazda  Day- 
light lamps,  which  screen  out  some  of  the  red  and  yellow  rays  and 
furnish  an  almost  daylight  illumination.  For  very  accurate  color 
matching  or  identification,  there  are  available  specially  designed  day 
light  units  which  filter  the  light  of  a  clear  bulb  lamp  through  a  very 
i  arefully  selected  color  screen. 

One  of  the  questions  that  naturally  occurs  to  every  man  is  "how 
much  light  is  required  to  see  well"?  To  answer  that,  we  must  first 
know  what  we  are  trying  to  see — not  only  its  color  or  size,  but  whether 
it  is  still  or  moving.  Stationary  objects  require  more  than  just  "some 
light."  Without  thinking,  we  assume  that  if  we  can  see  an  object, 
then  that  is  all  there  is  to  it. 

There  are,  however,  different  degrees  of  seeing,  i.e.,  we  can  see 
better  if  light  is  more  adequate.  If  we  take  a  Snellen,  an  ordinary 
optician's  eye  chart  and  illuminate  it  to  about  three  foot-candles,  we 
could  probably  read  at  a  distance  of  twenty  feet  the  first  three  or 
four  lines  of  type.  Now,  if  we  increase  the  illumination  to  about  15 
ioot-candles,  we  find  that  we  are  able  to  read  one  or  two  finer  lines  of 
type.  Still  higher  values  of  illumination  will  permit  us  to  read  addi- 
tional lines  and  to  read  the  former  lines  with  greater  accuracy  and  ease. 
It  is  easily  shown  that  visual  acuity  depends  upon  the  value  of  the 
illumination  and  explains  that  poor  light  means  poor  work.  A  workman 
cannot  eliminate   imperfections   if  he  cannot  see  them. 

Equally    true    is    the    fact    that    good    lighting    is    required    to 
moving  objects— in  tact  it  requires  more  light  for  such  vision  than  for 
tc    the    stationary    things.      After    all,    the    human    eye    is    only    a 
moving    picture    camera,   and    as    we    walk    about   through    life    we   con- 
tinually   take    films    of    picture!    on    the    retina,    developing    them    iii    the 


70  Proceedings  Canadian  Electrical  Association 

dark-room  of  the  brain.  You  all  know  that  it  requires  a  time  exposure 
to  take  a  picture  at  twilight,  but  did  you  ever  stop  to  consider  that 
when  the  artificial  light  is  dim,  the  eye  requires  a  "time-exposure"  as 
well?  No  one  can  take  the  eye-picture  instantly,  and  the  dimmer  the 
light,  the  slower  the  impression  on  the  retina.  This  is  called  the  "time- 
element"  of  vision.  This  is  why  good  light  enables  us  to  see  quicker, 
to  move  with  less  hesitation, — to  speed  up  production. 

No  man  ought  to  have  to  lose  a  finger  on  a  buzz-saw  before  he 
is  convinced  that  moving  objects  may  be  invisible.  No  man  ought  to 
have  to  lose  factory  output  and  profits  before  he  believes  that  good 
light  may  make  invisible  or  dim  objects  visible. 

The  practical  side  of  this  question  is  shown  in  Figure  6,  page  155 
which  illustrates  the  seasonable  variation  of  both  fatal  accidents  and 
daylight  illumination  for  the  various  months  of  the  year,  and  illustrates 
how  accidents  increase  during  the  winter  months  when  daylight  is  in- 
adequate. 

Under  some  conditions,  however,  too  much  light  in  one  place  is 
worse  than  too  little.  This  we  know  as  glare,  and  almost  any  bare 
light  source,  especially  against  a  dark  background,  produces  a  dazzling 
and  blinding  effect  detrimental  to  both  health  and  vision.  You  will  be 
surprised  to  find  how  poorly  your  eyes  function  when  there  is  a  bright 
light  in  the  field  of  view.  To  appreciate  this,  glance  for  a  moment  at 
the  brilliant  light  source  of  a  lamp  and  then  try  to  read  the  text  of  a 
newspaper.  You  now  see  glare  at  its  worst,  and  if  you  should  stop  to 
consider  how  many  cases  of  this  sort  exist,  do  you  wonder  why  operators 
get  headaches  and  fall  over  castings  or  wear  glasses,  or  in  defense 
put  paste  board  or  rags  around  bare  lamps. 

Not  only  must  the  proper  intensity  and  the  quality  of  light  be 
provided  however,  but  its  direction  should  also  be  considered.  Many 
factories  require  illumination  of  vertical  as  well  as  horizontal  surfaces, 
and  in  some  cases  castings  and  machines  can  be  more  easily  delineated  if 
certain  shadows  are  present.  Fig.  7,  page  63.  Usually  we  are  safe  in 
eliminating  large  areas  of  dark  shadow,  but  entirely  shadowless  illumin- 
ation may  not  be  the  unqualified  desideratum.  Too  many  dark  shadows 
— resulting  from  too  small  a  number  of  large  units  or  from  injudicious 
spacing — are  likely  to  be  a  source  of  trouble;  but,  on  the  other  hand,  the 
careful  study  of  light-direction  is  wise,  because  the  utter  lack  of  shadow 
may  confuse  our  vision.  Shadowless  objects  are  fiat  like  unseasoned  food. 
Salt  in  large  doses  is  bad,  but  a  little  of  it,  where  it  belongs,  makes  a 
world  of  difference  in  the  flavor  of  the  meal. 

If  we  were  to  take  three  different  shaped  vertical  rods,  one  round, 
one  square  and  one  triangular,  and  light  them  uniformly  on  all  sides, 
it  would  be  impossible  to  distinguish  the  different  shapes.  Some  shadows 
are  necessary.  This  is  especially  true  in  the  flood  lighting  of  a 
monument  or  a  building.  An  absolutely  uniform  illumination  renders 
architectural  detail  almost  invisible  and  destroys  the  beauty  of  works 
of  sculpture. 
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After  a  lighting  system  has  been  installed  to  meet  the  special 
requirements  for  which  it  was  designed,  it  must  be  properly  main- 
tained in  order  for  it  to  fulfill  its  purpose.     Figure  -l,  page  164  graphically 

shows  the  depreciation  of  light  by  the  accumulation  of  dirt  and  dust  on 
the  lamp  and  reflecting  equipment     Even  with  clean  surroundings  we 

may  reasonably  expect  a  loss  in  efficiency  of  approximately  25  to  30 
per  cent,  in  the  course  of  a  single  month.  While  ordinarily  the  films 
of  dust  that  settle  on  the  lamps  and  reflectors  may  be  wiped  off,  the 
figure  illustrates  how  the  washing  of  the  equipment  is  needed  to  bring 
the  installation  to  its  maximum  efficiency.  In  machine  shops,  garages 
an. I  similar  places,  where  the  accumulation  of  dust  is  oily,  it  is  not 
sufficient  to  merely  wipe  off  the  lamp  or  the  reflector  as  it  leaves  a 
thin  invisible  film  of  grease  to  which  a  new  layer  of  dust  readily  adheres. 
Such  equipment  should  be  thoroughly  washed  in  soapy  water,  thoroughly 
drying  with  clean  rags,  preferably  after  rinsing  in  clean  warm  water. 

Another  feature  involving  the  efficient  operation  of  a  lighting 
system  is  that  of  voltage,  the  first  of  which  is  shown  graphically  in 
Figure  3,  page  153.  This  illustrates  the  loss  in  light  output  when 
lamps  are  burned  at  under  voltage;  a  drop  in  voltage  of  5  per  cent,  will 
result  in  a  15  per  cent,  light  reduction,  and  a  10  per  cent,  in  a  loss  of  29 
per  cent. 

In  order  to  operate  an  industrial  plant  at  maximum  efficiency  or 
to  meet  the  exacting  requirements  of  keen  competition,  the  factory 
superintendent  or  store  manager  should  not  only  know  what  illumination 
is  necessary  for  his  needs,  but  also  how  to  maintain  a  good  lighting 
system  after  it  has  been  correctly  installed. 

President: — Before  the  meeting  breaks  up,  we  have  some  exhibits 
in  the  adjoining  room,  which  are  well  worth  your  investigation.  The 
Accident  Prevention  Committee  has  a  display,  and  there  are  some 
meters  on  exhibition.  We  might  have  time  this  evening,  or  immediately 
after  this  meeting,  to  take  a  walk  through  that  room. 

The  moving  pictures  we  will  try  to  show  to-morrow  morning,  if  we 
Can  work  in  witli  the  programme. 

Now,  we  will  be  glad  to  have  some  discussion  of  Mr.  Hibben's  very 
valuable  paper. 

SECRETARY:  —  I  was  particularly  interested  in  the  paper  of  Mr. 
Hibben,  as  I  take  pleasure  in  things  concerning  illumination.  Whether 
this  is  due  to  a  natural  disposition  on  my  part  for  anything  which 
involves  the  Bcience  of  colours  I  cannot  say,  hui  I  feel  that  in  the  elec- 
trical business  up  t<.  comparatively  recently  we  have  given  a  considerable 
amount  of  time  (mostly  time  and  energy)  towards  what  makes  the 
wheels  turn.  It  seems  from  now  on  we  can  feel  that  electrical  eng- 
ineers will  give  some  thought  to  the  beautifying  of  life,  that  is  to  say, 
the  aesthetic  side  of  life.  I  believe  the  more  we  study  these  questions 
(not  only  from  the  point  of  view  of  enlarging  sales  for  the  various 
companies,  but  also  from  the  point  of  view  of  making  life  more  pleasant 
and  beautifying  our  homes  or  wherever  we  have  to  spend  our  time),  we 
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will  find  the  field  is  almost  unlimited,  and  men  like  Mr.  Hibben  and 
others  who  are  illuminating  experts  are  doing  praiseworthy  work  by 
devoting  their  time  to  this  subject,  for  the  good  of  the  community  in 
general. 

Mr.  McIntyre: — Mr.  President,  we  have  had  an  example  this  after- 
noon of  how  simple  and  clear  and  understandable  a  subject  of  this 
nature  can  be  made  by  demonstration.  We  have  in  the  electric  home 
an  example  of  how  we  can  sell  the  public  on  adequate  wiring,  by  dis- 
playing and  showing  something  that  they  can  see.  The  industrial  light- 
ing exhibit  has  been  developed  for  the  same  purpose,  selling  good  light- 
ing to  the  buying  public. 

Mr.  Hibben: — The  industrial  lighting  exhibits,  to  which  reference 
is  made,  consists,  as  you  all  know,  of  a  portable  miniature  factory,  per- 
haps 20  x  30  feet,  in  which  various  lighting  systems  can  be  shown.  I 
believe  there  have  been  something  like  ten  of  these  different  exhibits 
moving  around  through  the  United  States,  and  yet  the  field  is  not  covered 
by  any  means.  My  own  Company  has  one  on  the  road,  and  it  is  meeting 
with  great  success,  there  is  no  question  about  that.  It  is  a  question 
of  getting  it  far  enough,  and  moving  it  fast  enough,  to  fill  all  the  demand 
for  it.  Any  of  these  portable  exhibits  are  worth  more,  I  believe,  than 
months  of  solicitation.  The  purpose  of  the  exhibit  is  to  put  it  up  in  any 
available  location,  and  have  a  crowd  of  25,  30  or  40  around  to  demon- 
strate to,  perhaps  leaving  it  in  one  location  for  several  days.  I  have 
demonstrated  to  crowds  anywhere  from  25  to  100  people  at  a  time,  and 
showed  them  what  good  and  bad  illumination  was.  I  have  shown  old 
drop  system  carbon  lamps,  overhead  lamps  equipped  with  reflectors,  and 
actually  demonstrated  conditions  of  factory  lighting.  We  hope  to  get 
these  into  places  in  Canada  at  an  early  date.  My  Company  will  be 
glad  to  loan  the  exhibit  just  as  soon  as  it  is  released  from  some  of  its 
engagements  in  the  United  States.  Local  organizations  could  build  one 
of  these  exhibits,  and  I  will  be  glad  to  furnish  plans  and  drawings 
for  one  if  anyone  desires  same. 

President: — We  have  listened  with  a  great  deal  of  pleasure  to 
a  very  important  lecture.  We  have  another  one  this  evening  that 
also,  I  am  sure,  will  be  exceedingly  interesting  and  instructive.  Mr. 
Hibben,  in  dealing  with  this  question  of  lighting,  and  in  reviewing 
some  of  the  things  we  learnt  when  we  studied  physics  in  school,  has,  by 
a  few  comparatively  simple  experiments,  demonstrated  the  principles 
underlying  this  subject.  I  remember  a  year  or  two  ago  I  was  in  New 
York  at  a  theatrical  production.  It  was  the  first  time  in  my  experience 
these  devices  were  used  on  such  a  large  scale  on  the  stage.  The  whole 
stage,  with  all  the  costumes  and  everything,  was  suddenly  changed 
from  one  colour  to  another  by  the  use  of  different  lights,  and  it  really 
was  a  most  wonderful  exhibition.  I  wondered  afterwards  why  these 
devices  were  not  used  more  frequently,  and  we  do  not  see  them  in  other 
places  than  the  theatre.  I  think  the  subject  is  one  that  is  not  adequately 
dealt  with  by  those  of  us  in  the  engineering  life.     It  needs,  I  think,  a 
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man  of  a  certain  artistic  temperament,  with  a  sense  of  colour,  to  appre- 
ciate the  importance  of  this  subject  of  application  of  illumination,  not 
only  to  such  things  as  factory  illumination,  but  to  the  addition  to  the 
pleasure  of  life  in  the  home  and  other  places.  Mr.  Hibben  outlined  in 
his  address  the  fact  that  a  great  deal  of  work  has  been  done,  as  he  has 
well  demonstrated,  and  the  interesting  thing  to  all  of  us  is,  there  seems 
to  be  a  certain  amount  of  attraction  in  this  sort  of  thing  that  undoubt- 
edly is  going  to  spread  out  and  educate  all  of  us,  and  also  the  general 
public,  to  a  very  much  greater  interest  in  this  subject. 

If  there  is  no  other  discussion,  gentlemen,  I  want  to  remind  you  to 
In  on  time  to-night  at  St.  Patrick's  Parish  Hall,  which  is  only  a  short 
distance.  The  time  is  8.15,  and  we  are  going  to  receive  a  very  interest- 
ing lecture  by  Mr.  D'Arcy  Ryan. 

P.  T.  Davies: — Mr.  Chairman,  I  would  like  to  propose  a  vote  of 
thanks  to  Mr.  Hibben  for  coming  here  to-day  and  giving  us  this  de- 
monstration,  We  were  all  very  much  taken  with  it,  and  I  think  Mr. 
Hibben  deserves  our  heartiest  vote  of  thanks.      (Applause) 

MORNING    SESSION,    FRIDAY,    JUNE    16. 

President: — We  had  better  get  started,  as  we  have  a  long  pro- 
gramme. I  think  the  other  delegates  will  probably  come  in  as  they  are 
through  breakfast. 

The  first  item  on  this  morning's  programme  is  report  of  the  Tech- 
nical Section,  by  Mr.  Beaumont,  Chairman.     Is  Mr.  Beaumont  here? 

R.  J.  BEAUMONT: — What  is  set  down  on  the  programme  as  the 
report  of  the  Technical  Section  may  be  considered  as  being  just  a  feu- 
remarks  dealing  with  the  work  of  the  year. 

The  Technical  Section  consists  of  the  Chairmen  of  the  Committees. 
Work  was  commenced  early  after  appointment  of  Committee  Chairmen 
by  the  Executive  Committee.  At  the  Technical  Section  Meeting,  Com- 
mittees were  organized  and  plans  for  the  year  made,  with  the  final 
result  as  shown  in  the  various  reports. 

I  will  not  go  into  any  detail  as  to  the  contents  of  each  report,  as  it 
would  only  be  covering  the  ground  which  must  of  necessity  be  touched 
on  by  the  Committee  Chairmen.  But  there  are  several  items  that  I 
would   particularly   like  to  call   attention   to: 

In  Mr.  Kenyon's  report  the  subject  of  dielectric  loss  in  cables  is 
discussed.  There  is  an  attempt  to  carry  forward  the  work,  somewhat 
similar  to  that  being  done  by  the  parallel  committee  in  the  N.E.L.A. 

Particularly  interesting,  I  believe,  is  the  report  of  the  Overhead 
System  Committee,  in  that  part  dealing  with  the  thermal  loading  of 
transformers.  I  think  I  am  right  in  saying  that  the  Shawinigan  Com- 
pany was  the  first  company  in  Canada  to  apply  this.  About  two  years 
agy  we  commenced  to  install  thermal  thermometers  on  the  trsnsforn 
of  our  distribution  system  in  the  Town  of  Shawinigan  Falls.  Soon 
after  that  the  various  schemes  which  are  described  in  the  report  came 
on  the  market   in   Canada. 
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We  are  particularly  indebted  to  Mr.  Stanger  for  his  thorough  work 
in  the  preparation  of  this  part  of  the  paper. 

In  the  report  of  the  Inductive  Interference  Committee,  it  will  be 
noticed  that  we  have  the  co-operation  of  a  representative  of  the  Bell 
Telephone,  in  the  person  of  Mr.  A.  I.  Peterson.  The  Chairman,  Mr. 
Trimingham,  attended  the  N.E.L.A.  meetings  held  for  the  discussion 
of  this  subject,  and  I  hope  our  members  will  find  this  report  of  value,  as 
it  represents  a  very  serious  work  on  the  part  of  the  members. 

The  Lamp  Committee  is  a  new  Committee  for  this  year,  and  it  was 
the  intent  that  the  paper  be  educational. 

Concluding,  I  wish  to  express  my  appreciation  for  the  work  done 
by  Chairmen  and  Committee  Members,  and  hope  that  the  results  pre- 
sented to-day  will  be  of  value  to  the  Association.     (Applause) 

President: — Gentlemen,  I  think  we  will  pass  to  the  following 
reports,  to  which  Mr.  Beaumont's  is  considered  as  an  introduction.  The 
first  is  the  Meter  Committee. 


REPORT  OF  METER  COMMITTEE,  1922 

Your  Committee  was  organized  early  in  the  session,  and  Avell  attended 
meetings  have  been  held.  In  forming  the  Committee,  an  endeavor  was  made 
to  cover  as  wide  a  portion  of  our  membership  as  possible  and  to  obtain  mem- 
bers who  would  render  active  support.  Some  members  from  distant  sections, 
who  were  not  able  to  attend  meetings,  have  kept  in  touch  with  the  Commit- 
tee by  correspondence.  There  is  still  a  need,  however,  in  your  Committee  for 
a  wider  Central  Station  membership,  and  it  is  suggested  that  member-com- 
panies see  that  the  services  of  their  competent  metermen  be  brought  forward 
for  this  purpose,  and  that,  when  appointed,  the  necessary  support  be  given 
them  in  their  Committee  work.  Your  Committee  has  greatly  benefited  by 
being  associated  with  the  National  Meter  Committee  in  its  active  work,  and 
whilst  duplication  should  be  avoided,  it  is  thought  that  several  subjects 
taken  up  by  the  main  Committee  can  well  be  brought  up  in  our  own  report, 
as  by  that  means  being  put  more  generally  before  our  own  membership. 

Early  in  the  session,  several  subjects,  which  were  considered  of  interest, 
were  circulated  amongst  the  members  of  the  Association,  and  the  replies 
received  have  been  taken  as  a  basis  for  the  report  on  these  subjects. 

It  may  be  noted  that,  with  several  of  the  subjects  considered,  definite 
conclusions  or  recommendations  are  not  arrived  at.  Your  Committee  would, 
therefore,  ask  that  not  only  are  these  subjects  discussed  in  as  full  a  manner  as 
possible  at  this  Annual  Meeting,  but  that  information  which  may  occur  to 
anyone  from  time  to  time  be  forwarded  to  the  Committee  Chairman,  so 
that  future  reports  may  be  more  elaborated. 

METER  SEAL  PERIOD 

Acting  on  the  report  of  last  year's  Meter  Committee,  a  special  commit- 
tee was  appointed  by  the  Association  to  deal  further  with  the  matter  of  the 
meter  seal  period.  The  co-operation  ot  the  Association  of  Municipal  Electri- 
cal Utilities  was  obtained  and  a  joint  memorial  was  presented  to  the  Minister 
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of  Trades  and  Commerce  asking   for  an  extension  of  the  seal  period.      This 

memorial  took  the  form  of  a  petition  signed  by  practically  all  the  meter  users 

in  ( 'anada  stating  the  number  "f  in.  ten  owned  by  the  particular  utility  and 
giving  it  as  their  opinion  that  the  BetJ  period  should  lie  extended. 

Action  on  this  memorial  \\ ;i-  deferred  until  the  nexl  Besrion  of  t lie  Lrovern- 
ment,  and  in  the  meanwhile  we  were  asked   to  continue  to  gather  data  as 

evidence  of  the  necessity  of  the  extension.  We.  therefore,  ask  that  all  mem- 
ber-companies submil  at  regular  intervals  the  record  of  meters  tested  bo  that 
we  may  add  this  to  the  evidence  already  presented.     Forms  for  this  purpose 

have  Keen  printed  ami  are  being  distributed,  and  it   is  very  important  that 

these  form-  be  turned  in  by  each  member-company. 

METER    STANDARDIZATION 
Your  Committee  decided  to  leave  all  questions  of  design  of  meters  and 
metering  equipment  to  the  consideration  of  the  Watthour  Section  of  the 
Canadian  Engineering  Standards  Association.     A  meeting  of  this  section  was 

held  in  August,  1921,  and  the  work  was  started  in  a  mosl  successful  manner. 
Representatives  of  all  meter  manufacturers  were  present,  together  with  meter 
and  the  Director  of  the  Electricity  Inspection  Dept. 

The  discussion  of  a  proposed  draft  of  rules  was  exceedingly  valuable  by 
reason  of  the  wide  representation  present.  Although  preliminary  drafts  only 
have  so  far  been  discussed,  beneficial  results  arc  already  noticeable  in  that 
manufacturers  are  introducing  features  of  design  which  were  seen  to  be 
favoured  by  the  meter  users.  The  work  is  being  actively  followed  up  by 
your  Committee,  and  member-companies  not  having  direct  representatives 
on  this  Section  should  use  the  C.  E.  A.  representative  as  a  means  of  stat- 
ing their  requirements. 

HANDLING  OF  METERS 

It  is  found  in  practice  that  considerably  more  damage  and  resulting 
inaccuracy  may  lie  caused  to  meters  by  bad  handling  between  test  room  and 
consumer  than  by  years  of  undisturbed  operation  under  normal  service  condi- 
tions. 

Slight  injury  to  the  meter  after  sealing  may  never  be  detected  until  the 
end  of  the  BeaJ  period,  and  if  detected  soon  after  installation,  the  expense  of 
the  Government  Beal  and  test  is  a  straight  loss.  It  is  noticeable  also  that  the 
proportion  of  stopped  meters  i-  the  largest  amongst  meters  that  have  been 
in-tailed  for  a  -horr  period,  and  it  should  be  the  endeavour  of  all  metormen 
to  reduce  this  number  "f  Stopped  meters  to  a  minimum. 

Such  damage  i-  mechanical  damage  due  to  extremely  severe  handling  or 
to  the  shifting  of  adjustments  or  change  in  relation-hip  of  elements.    Magnet 

■  s  are  liable   to   become  jarred   loose  and   the  adjustments  changed   or 

magnets  moved  to  touch  the  disc.  Elements  may  i>e  moved  in  position, 
register  gear  wheels  damaged,  gears  knocked  out  of  mesh  or  balance  of 
rotating  element  upset.  Damages  to  jewel  or  pivot  affecting  t In ■  meter 
mostly  at  light  load  are  difficult  to  detect. 

Replies  on  this  subject  from  member-companies  shoved  that  it  is  most 
common  practice  to  personally  carry  the  meter-  to  and  from  thctesl  room. 

The  meter-  are  in  some  Cases  carried  two  or  more  at  a  time,  SU8pended  on  each 
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side  of  the  body  by  a  strap  across  the  shoulders,  the  meters  being  suspended 
vertically  from  their  top  mounting  bolts.  In  this  method  of  transporting,  the 
folio  wing  points  should  be  guarded  against: — 

1.  Do  not  allow  the  meters  to  knock  against  one  another  when  being 

carried. 

2.  Do  not  take  the  meters  from  the  shoulders  by  the  strap  allowing  two 

to  come  together  with  a  jar. 

3.  Do  not  set  the  meters  down  on  a  hard  surface  in  a  vertical  position. 
This  practice,  because  of  the  liability  to  do  any  of  the  things  above 

mentioned,  could  be  improved  upon.  It  also  necessitates  most  meters  being 
carried  in  a  vertical  position  with  the  weight  resting  on  the  jewel  and  pivot, 
every  vibration  which  is  liable  to  occur  being  in  perpendicular  direction  to 
the  plane  of  assembly. 

It  is  considered  that  better  practice  would  be  to  devise  carrying  boxes  of 
suitable  size  for  the  meters  handled,  with  felt  washers  to  take  up  the  jars. 
These  boxes  should  have  handles  so  placed  that  the  meters  are  kept  in  a 
horizontal  position,  the  weight  of  the  moving  element  then  being  on  the  side 
of  the  jewel  and  any  vertical  vibration  being  then  liable  to  occur  in  the  plane 
of  assembly. 

Trucks  were  reported  as  being  used  in  towns  where  the  number  of  meters 
to  be  handled  warranted  their  use,  and  various  precautions  to  take  up  vibra- 
tion are  used.  Most  general  practice  is  to  place  the  meters  on  their  backs  on 
the  floor  of  the  truck,  the  floor  being  first  covered  by  a  mattress  or  layer  of 
thick  felt.  The  meters  are  kept  from  sliding  around  and  striking  against  one 
another  by  felt  strips  or  by  the  use  of  separate  compartments.  Some  com- 
panies made  use  of  the  pressboard  cartons  similar  to  the  manufacturers' 
original  containers  or  of  corrugated  board  which  is  found  to  be  an  excellent 
absorber  of  shocks.  Excelsior  packing  is  also  being  used  but  would  appear 
to  have  many  disadvantages.  One  member-company  is  having  special  boxes 
made  up  for  truck  transportation,  as  shown  in  the  accompanying  drawing. 
This  would  appear  to  be  an  excellent  system  where  the  sizes  and  types  of 
meters  do  not  vary  very  widely.  When  handling  by  trucks,  the  men  should 
be  instructed  to  carry  the  meters  from  consumer  to  truck  carefully,  one  at  a 
time,  and  to  exercise  same  care  in  carrying  from  truck  to  storage  rack. 

By  exercising  care  along  the  above  lines,  the  possibility  of  damaging  a  meter 
during  its  periodical  trip  to  the  test  room  for  calibration  may  be  lessened. 

The  meter  testers  must  also  appreciate  that  a  loose  screw,  in  the  meter 
may  readily  destroy  the  value  of  the  work,  and  should  be  told  to  inspect  each 
meter  as  the  last  step  for  such  loose  screws. 

Spring  jewel  supports  are  favoured  by  European  manufacturers  as  giving 
protection  to  the  jewels  and  pivots  against  vibration  in  a  vertical  direction, 
but  it  is  an  open  question  as  to  whether  the  additional  security  is  sufficient  to 
warrant  the  additional  expense. 

The  replies  show  that,  as  a  general  ride,  meters  are  received  in  good  order 
from  the  factory,  the  system  of  packing  generally  adopted  by  the  makers  of 
individual  corrugated  board  cartons  giving  good  protection.  When  shipping 
by  rail,  use  should,  therefore,  be  made  of  the  manufacturer's  original  corruga- 
ted board  cartons. 
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METER    INSTALLATION 
The  subjecl  of  the  oorreol  method  of  installing  meters  and  the  selection 
of  location  for  meters  <>n  the  consumer's  premises  is  one  which  should  come 
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under  the  jurisdiction  <>f   the    Meter  Department.     In  some  localities  the 
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whole  question  of  wiring  is  covered  by  civic  or  provincial  by-laws,  and  when 
these  by-laws  have  made  suitable  regulations  covering  installation  of 
meters,  they  work  out  very  nicely  without  great  effort  on  the  part    of  the 


TYPES  OF  METER  INSTALLATIONS 


Company.  The  adding  of  a  paragraph  covering  service  entrances  to  the 
Fire  Underwriter's  code  has  been  of  great  assistance  in  obtaining  properly 
protected  service  switches  and  fuses. 
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Some  member-companies  reporl  thai  they  have  under  consideration  t  h<- 
drafting  of  rule*  covering  meter  location  and  wiring,  which  will  !>••  supplied  t«» 
wiring  contractors  and  architects. 

A«  a  genera]  rule  meters  >li"iiiil  be  located  in  the  basemenl  or  first  floor, 
as  mar  as  possible  to  sen  ice  entrance  in  a  clean  <lr\  place  w  here  they  will  nol 


1 

*    i 

& 

UJ  . 

1^ 

sV 
■Bus* 

TTFIBOP  POWER  METER  INSTALLATIONS 

ibject  t.i  vibration,  dampness  or  extremes  of  temperature.  Tin-  latter 
rule  would  oblige  all  meters  to  be  located  indoors,  except  in  localities  such  as 
the  Pacific  coast,  where  temperature  variation  i-  not  great. 

Meters  should  l><-  located  in  ^u<-li  a  place  thai  they  can  be  conveniently 
read  and  installed;  bathrooms,  dark  ■'«ilar<,  proximity  t<>  moving  machinery 
litiriL'  avoided. 
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Some  Companies  specif}'  that  a  meter  board  of  suitable  size  to  take 
entrance  box,  meter  and  main  cutouts  be  provided  in  cases  where  the  entrance 
switch  and  main  cutouts  are  not  situated  in  recessed  cabinets. 

The  type  of  installation  used  by  a  member-company  is  shown  in  the 
illustration  showing  the  use  of  meter  mounting  board  within  one  case  the 
extension  terminal  chamber,  and  in  the  other  the  condulet  fitting  used  in 
connection  with  the  sealed  entrance  box. 

In  apartment  blocks  the  location  of  all  meters  at  one  point  in  the  base- 
ment is  favoured.  To  avoid  mix-up  of  loads,  all  circuits  should  be  very 
carefully  tested  out  and  marked,  and  no  changes  allowed  to  be  made  except 
bj'  authorized  employees. 

With  power  customers  the  location  and  installation  of  meters  also  requires 
careful  supervision.  They  must  be  located  in  safe  positions  where  they  will 
not  be  subject  to  dampness,  dirt,  vibration,  magnetic  fields  or  extremes  of 
temperatures. 

When  mounted  on  the  customer's  switchboard,  the  wiring  at  the  back  of 
the  board  should  be  accessible  and  not  mixed  up  with  high  voltage  circuits. 
Where  the  manufacturing  process  does  not  allow  freedom  from  dampness, 
the  meters  are  most  conveniently  located  inside  a  box.  The  type  of  box  used 
by  one  member-company  is  shown  in  the  illustration.  This  installation  also 
provides  short  circuiting  test  switches  for  the  ciirrent  transformers  which  are 
now  becoming  a  f eature  of  power  meter  installation. 

One  member-company  finds  it  of  advantage  where  instrument  trans- 
formers are  installed  to  mount  meters  on  a  separate  meter  panel,  which  can 
be  conveniently  made  up  of  ebonite  asbestos.  This  panel  carries  meters, 
secondary  wiring  and  testing  links,  and  is  shown  in  illustration.  It  can  be 
located  in  a  position  which  is  away  from  wiring  carrying  high  voltage  or 
high  current  circuits. 

INSTALLATION  TESTS 

An  opinion  was  asked  from  member-companies  on  the  value  of  some 
form  of  cheeking  the  accuracy  of  meters  after  they  had  been  replaced  in  ser- 
vice, having  in  mind  the  possibility  of  damage  during  handling. 

For  house  sendee  type  meters  it  is  generally  considered  satisfactory  if  the 
meter  is  correctly  connected  to  measure  the  load  and  rotate  in  the  correct 
direction.  The  meter  installer  makes  the  test  before  leaving  the  premises, 
and  in  most  cases  checks  the  starting  load  of  the  meter  by  means  of  the  small- 
est lamp  available  on  the  customer's  premises. 

One  Company  reports  that  a  special  10  watt  load  is  used  by  the  installer 
for  testing  starting  current,  and  that  a  rough  test  is  made  by  means  of  a  40 
watt  lamp,  timing  two  revolutions  of  the  disc  with  a  stop  watch.  The  result 
of  this  test  is  entered  on  the  connection  slip  and  checked  by  the  meter  fore- 
man. They  consider  the  results  obtained  warrant  such  a  test  for  house  type 
meters.  The  general  opinion,  however,  that  the  cost  of  any  more  elaborate 
test  than  that  of  turning  on  a  lamp  by  the  meter  installer  is  not  warranted. 

With  meters  measuring  larger  loads  and  with  polyphase  power  installa- 
tions, opinion  is  in  favor  of  a  complete  check  and  inspection  shortly  after 
installation.     The  test  is  made  by  cutting  in  portable   standards,  using  the 
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customer's  equipmenl  as  a  load.     The  importance  <>f  tin-  loads  metered  usual- 
ly warrants  the  employing  of  speciaJ  meter  testers  for  this  work. 

The  inspection  should  include  a  complete  check  of  the  correctness  of  the 
wiring,  ami  if  instrument  transformers  arc  used,  of  phase  and  polarity. 

One  Company  reports  successful  use  of  a  small  sensitive  D.  C.  ammeter 

and  a  dry  cell  as  a  means  of  testing  for  transformer  polarity.      The  ammeter 


DIAL  TKSTINO,   AND    STORAGE   HACK 


i-  connected  across  tie'  secondary   terminals  and  current  from  the  battery 

applied  to  tie   primary  making  and  breaking  to  obtain  a  kick  on  the  meter. 

Then  if  positive  of  ammeter  and  battery  arc  applied  to  the  terminals  of 

similar  polarity,  on   mulring  a   positive  kick  of  the  ammeter  Will  !><•  noticed 
and  on  breaking  a  negative  kick. 
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The  best  cheek  on  correctness  of  wiring  is  the  actual  follow  through  of 
the  wires  from  line  to  load,  and  installations  should  be  made  so  that  this  can 
be  readily  done. 

Coloured  secondary  wires  are  found  of  great  help  in  tracing  out  wiring, 
and  their  use  is  recommended.  An  established  order  of  colours  should  be 
adhered  to,  and  if  this  can  be  combined  with  a  standard  phase  rotation  as 
R.  W.  B.  it  will  be  found  of  great  advantage. 

Some  Companies  are  installing  testing  links  in  the  secondary  wiring  of 
all  primary  metering  installations,  and  for  large  installations  where  frequent 
tests  have  to  be  made  such  testing  links  are  a  necessity.  Several  such  testing 
blocks  are  on  the  market  or  may  be  conveniently  made  up  according  to  indi- 
vidual requirements.  By  their  use  the  current  transformer  secondaries  can 
be  conveniently  short  circuited  and  the  testing  instruments  installed  without 
in  any  way  disturbing  the  wiring.  Such  a  testing  block  used  by  a  member 
company  is  shown  in  the  illustration.  This  block  may  be  enclosed  in  a  box 
and  sealed  against  interference. 

Such  test  blocks  are  also  very  convenient  for  testing  by  means  of  phantom 
loads  when  it  is  necessary  to  make  a  more  complete  test  than  is  possible  with 
the  customer's  load  alone. 

CHECKING  METER  REGISTERS 

The  question  of  incorrect  or  inaccurate  registers  being  used  on  meters  is 
one  which  is  occasionally  met  with  and  large  errors  may  be  introduced  which 
are  not  discovered  by  the  ordinary  revolution  test  of  the  meter  disc  rotation. 
From  the  information  gathered,  it  is  found  that  most  member-companies 
have  experience  of  such  errors,  but  that  they  are  limited  to  a  very  few  in  each 
individual's  experience. 

One  large  user  of  meters  finds  that  such  cases  are  so  rare  that  they  do  not 
consider  the  expense  of  making  a  register  check  is  warranted.  Other  mem- 
ber-companies make  a  check  on  all  new  meters,  by  comparing  a  specified 
number  of  disc  revolutions  with  the  dial  constant  against  the  small  test  dial. 
This  check  is,  however,  not  infallible,  as  in  the  case  of  some  meters  the  test 
dial  is  geared  back  instead  of  being  part  of  the  main  train. 

One  member-company  reports  that  they  check  all  new  meter  registers 
before  they  are  sealed.  When  meters  have  been  tested  and  calibrated  they 
set  all  dial  hands  to  zero  and  connect  25  meters  in  series  and  apply  50%  load 
for  four  hours.  At  the  end  of  the  four  hour  period  the  readings  of  each  meter 
is  checked.  If  one  registers  different  from  the  others  it  is  taken  off  and 
checked.  They  report  that  they  have  never  found  a  case  of  a  wrong  dial,  but 
that  an  occasional  one  has  been  found  not  registering. 

In  any  case,  it  would  seem  that  all  new  meters  should  receive  examina- 
tion from  one  familiar  with  the  special  type  with  regard  to  train  marking 
and  gearing  combination.  One  manufacturer  reports  with  regard  to  their 
meters  that  in  the  ordinary  sizes  of  meters  variation  in  hole  positions  makes 
incorrect  combinations  of  gears  practically  impossible. 

Errors  in  dials  are,  however,  possible,  especially  when  multipliers  of  10 
or  100  are  used,  and  such  meters  should  be  carefully  checked,  more  so  as  the 
errors  if  allowed  to  slip  past  are  of  large  magnitude. 


Report  of  Meter  Committee 


83 


METER  NUMBERING  SYSTEMS 
Information  regarding  the  methods  of  keeping  meter  records  as  used  l>\ 
our  member-oompanies  has  been  gathered   together.     All  records  are  i  • 
sarily  based  upon  a  system  of  numbering  meters,  which  Bystem  may  be  ''la-^i- 
Bed  under  one  of  the  following  heads: 
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DEPT.  OF  electricity  METER  RECORD  CARD 

(a)     Manufacturer's  serial  number. 
(5)     Company's  own  number, 
(c)     Government  test  number. 
We  find   that    the  scheme  of  combining   (6)and   (c)is  now  being  most 
generally  adopted  and  this  is  also  favoured  by  the  Government  Inspection 
Department.      It  must  be  borne  in  mind,  however,  that  the   Department  is 
Interested  primarily  in  the  seal  date,  and  the  numbering  system  to  be  so  used 
must  be  such  that  it  does  not  complicate  their  records. 

One  member-company  by  means  of  letter  prefixes  designates  the  type  of 

meter  a-  A  is  5  amp..  B  is  10  amp.,  C  is  loamp.,  etc.     V  is  550  volt,  X  is220v., 

P  is  polyphase.     A  .">  amp.  HOY.  single  phase  meter  would  be  designated 

rial  number;  a  10  amp.  220  V.  pol\  phase  |',.\.  -.rial  number;   a  10  amp. 

550  V.  B.X.  serial  number;  and  a  10  amp   polyphase  meter  15. 1'.  serial  number. 

Another  Company  differentiates  between  lighting  and  power  meters  bj 
an  affix  1.  or  P  followed  by  the  capacity  in  ">0  watt  lamps  tor  light  meters  and 
in  amperes  for  power  meters. 

So  that  31,215  L  10  is  a  R  amp.  lighting  meter 
'J  is  P  80  is  an  80  amp.  power  meter. 

When  the  record-  are  kept   bj   B  Company  number  differing  from  either 

(°)  or  ;c)  the  individual  record  should  refer  to  these  for  checking  purpo 

It  is  then  usual  to  keep  two  -ets  ur  records,  one  the  meter  history  record 
tiled  by  meter  number  giving  reference  to  name  plate  data,  seal  date,  test 
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data,  where  installed  with  in  and  out  readings,  and  the  other  the  consumer 
record  giving  reference  to  the  number  of  meter  installed  with  in  and  out 
readings  and  details  of  load,  which  record  is  filed  by  street  number  and  mav 
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METER   RECORD  CARD   USED  BY  MEMBER  COMPANY 

Front  and  Reversed  Sides. 

be  kept  by  the  Commercial  Department.  It  is  recommended  that  for  pur- 
poses of  general  information  the  meter  history  record  should  contain  the 
results  of  tests  made  on  meters  both  after  bringing  in  from  service  and  before 
resuming  further  service. 
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Boom  momhor  oompanion  find  it  of  advantage  to  keep  the  individual 
meter  history  records  in  the  form  of  a  folder  <>r  envelope  in  which  all  tost 
results  and  data  referring  to  that  particular  meter  are  placed.  Different 
methods  are  used  of  affixing  the  meter  number  to  the  meter  itself. 

Where  a  sufficient  number  of  meters  are  handled  the  Company's  Dame 
plate  is  found  most  satisfactory.  Provision  has  been  made  in  design  of 
future  meters  t'<»r  space  on  the  cover  of  the  meters  so  that  the  owning  Com- 
pany can  attach  their  own  name  plate  if  so  desired. 

» me  Company  paints  the  number  on  the  meter  case,  stamps  it  on  the 
001  er  and  marks  on  the  dial  bo  thai  there  is  no  chance  of  getting  the  different 
parts  mixed  in  tin-  repair  shops. 

Small  metal  tags  affixed  to  the  seal  wire  or  under  the  cover  wing  nuts  are 
n  ported  as  being  used  with  success.  Gummed  on  and  shellaced  paper  num- 
erals and  legibly  painted  on  figures  are  found  satisfactory  by  other  Companies. 

Numbers  written  on  the  dial  face  with  indelible  ink  of  a  very  distinctrv ilor 

is  a  scheme  also  adopted. 

MEASUREMENT  OF  .MAXIMUM   DEMAND  AND  SPECIAL 
CONTRACT  CONDITIONS. 

The  practice  Of  billing  a  Consumer  upon  B  demand  as  ascertained  by  a 
periodica]  teal  is  now  being  generally  discontinued  in  favor  of  billing  upon  the 
reading  of  maximum  demand  meters.  The  earlier  type  of  lagged  watt  hour 
demand  meter  was  open  to  several  objections  by  reason  of  the  principle  of 
operation.  The  readings  with  rapidly  varying  load  or  with  peaks  of 
shoii  duration  differed  from  those  where  the  load  remained  steady  over  a 
longer  period. 

The  thermal  demand  meter,  the  operation  of  which  is  the  same  as  the 

heating  and  cooling  of  the  apparatus  supplying  the  power,  has  been  largely 

and  found  very  satisfactory,  more  especially  as  its'  cost  allows  of  it  being 

installed  on  small  loads  and  that  by  using  the  auto  transformer  attachment 

the  readings  may  l>e  obtained  in  kilovolt  amperes. 

Indicating  watl  hour  demand  meters  Operating  on  the  deli  in  te  time  inter- 
val principle  are  also  being  used  and  have  the  advantage  that  both  demand 

and   watt  hours  are  recorded  on  the  same  meter  and   that    the  time  interval 
can  be  of  such  duration  thai  i'  is  suitable  for  the  load  conditions. 

It  i-  advisable  in  making  contracts  that  the  type  of  meter  to  be  used 
for  measuring  the  load  be  kept  in  mind  or  that  the  contract  be  worded  so 
that  the  charge  may  be  based  upon  the  reading  of  an  "Approved  type  of 
Maximum   Demand  Meter."  and  "approved"  may  be  interpreted  as  being  a 

meter  submitted  to  and  accepted  by  the  Electricity  Inspection   Department. 

For  loads  of  larger  magnitude  t  he  graphic  watl  meter  is  favoured,  as  such 
gives  a  complete  record  of  the  nature  of  the  load  and  duration  and  frequency 
of  i» 

In  cases  where  power  is  sold  on  s  double  rate  basis  with  differenl  charge 
for  K.W.I  l.  above  a  certain  l«.ad,  the  computation  i-  made  from  graphic  wal  t 

meter  chart-        The  graphic   Watthour  demand   meter    based  on  the  definite 

time  interval  principle  also  can  be  used  for  this  purpose.     The  demand  for 
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any  form  of  excess  power  meter  does  not  at  present  appear  to  warrant  the 
manufacturers  producing  such  an  instrument. 

Off  peak  power  is  similarly  measured  by  graphic  meters  or  by  readings 
of  watthour  meters  taken  at  the  change  over  time.  Time  switches  can  also 
be  used  to  switch  over  from  one  meter  to  the  other,  but  we  have  not  met  a 
case  amongst  our  membership  of  their  being  so  used. 

MEASUREMENT  OF  K.V.A.  AND  P.F. 

The  science  of  metering,  so, as  to  property  take  care  of  the  increased 
cost  of  supplying  power  to  a  consumer  whose  load  has  a  poor  power  factor 
has  made  considerable  progress  during  the  past  year. 

The  methods  published  in  previous  reports  of  your  Committee  of  con- 
necting two  meters,  so  that  from  the  ratio  of  their  readings  a  figure  for  the 
power  factor  is  obtained,  has  applied  very  successfully  in  the  past.  We 
know  that  by  properly  wording  contracts  and  using  one  of  these  metering 
methods,  the  amount  of  power  or  energy  taken  by  a  customer  with  a  poor 
power  factor  equipment  can  be  increased  in  a  justifiable  manner. 

The  consumer  seeing  bis  bill  so  adjusted  by  a  multiplying  factor  greater 
than  unity  and  knowing  that  this  is  because  of  low  power  factor  and  having 
explained  that  this  factor  can  be  lessened  by  properly  selecting  equipment 
has  come  to  the  point  of  appreciating  poor  power  factor. 

Reactive  voltampere  meters  which  measure  directly  the  out  of  phase 
component,  which  is  the  cause  of  the  low  power  factor,  are  now  available. 

K.V.A.  meters  which  measure  directly  the  product  of  amperes  and  volts 
independently  of  their  phase  relationship  are  also  available  to  measure  with 
sufficient  accuracy  for  commercial  use. 

Basing  charges  directly  on  K.V.A.  or  upon  a  combination  of  K.W.  and 
reactive  K.V.A.  would  now  seem  to  be  desirable  as  any  of  these  quantities  can 
be  directly  measured. 

Their  relationshp  with  a  constant  load  in  K.W.  for  various  P.F.'s  is  as 
shown  below: — 
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100 
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Member-companies  should  take  full  advantage  of  these  instruments, 
and  the  advantage  which  they  give  of  definite  measurement  of  quantities 
upon  which  the  charges  may  be  based. 

Reactive  volt  ampere  hours  (R.V.A.H.)  are  measured  by  watthour 
meters  by  making  the  current  in  the  potential  coil  to  be  in  phase  with  the 
potential  instead  of  lagging  90°  as  when  connected  to  measure  watthours. 
S  in  0  being  equal  to  Cos  (90° — O)  the  registration  is  then  equal  to  reactive 
volt-amperes  (V.I.  sin  O)  instead  of  watts  (V.I.  cos  O). 
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This  90* .  lead  i-  obtained  by  means  of  auto  transformers,  reactances  or 
suitable  taps  on  potential  transformers,  \-'<<v  complete  diagrams  on  all 
methods,  refer  to  n.kj.a.  Meter  Committee  Report  1921-1922). 

K.K.Y.A.  A  K  \v.  hour  demand  meters  operated  by  the  same  timing 
mechanism  gn  e  \  ary  complete  records  of  characteristics  of  a  load. 

K.V.A.  meters  are  i.-tnu-ted   UDOD  the  principle  of   the  landed   meetr 

described  in  the  1918  report  of  your  Committee,  the  potential  being  lagged  by 

means  of  an  auto  transformer. 

Such  a  meter  records  K.V.A.  accurately  <>n  balanced  loads  at  the  parti- 
cular phase  shift  selected  and  sufficient  accurately  for  commercial  purposes 

quite  a  large  angular  range  on  each  side  of  the  selected  phase  shift  and 
for  unbalances  usually  nut  with.  It  has  the  advantage  that  if  correctly 
connected  its  indications  will  never  l>e  greater  than  the  true  K.V.A.,  hut  care 
must  he  taken  that  the  phases  are  in  correct  relationship.  This  principle 
applied  to  the  thermal  type  of  demand  meter  provides  a  low  priced  instru- 
ment suitable  tor  general  application  on  loads  of  small  size. 

Another  type  of  K.V.A.  meter  allows  the  potential  to  rotate  into  phase 
with  the  current  so  that  the  torque  on  a  rotating  disc  is  aways  a  maximum. 

other  types  an-  mechanical  combinations  of  watt  and  reactive  V.A. 
elements  so  arranged  that  the  registration  i>  equal  to  the  Bquare  root  of  the 
sum  of  the  squares  of  these  two  quantities  or  the  hypothenuse  of  the  rijjht 
angled  triangle. 

Jt  is  to  he  noted  that  K. K.V.A.  are  definite  quantities  in  phase  similar 
to  watts  and  may  he  arithmetically  added  together.  This  makes  the  obtain- 
ing of  combined  power  factor  of  several  circuits  a  question  of  measuring  sum 
of  H. K.V.A.  ami  sum  of  K.W.  in  these  circuits. 

sum  of  R.K.V.A.  meters  _    _  „,. 

Then tanO.  Cos.  -  P.F. 

sum  of      K.W  .     in 

In  applying  any  of  the  methods  of  measuring  H.K.N*. A.,  care  should  be 

taken  that  the  meter-  are  adjusted  to  measure  in  direct  units  or  else  that  the 

proper  multiplying  constant  which  goes  with  that  particular  method  is  used. 

METER  TKST  DEPARTMENT  EQUIPMENT 

The  following  is  offered  as  suggestions  to  those  member-companies 
desiring  to  provide  mean-  ot  carrying  out  tests  and  adjustments  on  meters 
brought  in  for  reseai,  or  being  first  put  out  in  service.  In  respect  to  testing 
tahhs,  it  may  be  found  more  economical  to  purchase  these  from  one  of  the 
Companies  specializing  in  the  manufacture  ot  such  equipment. 

The  equipment  of  any  operating  company,  in  so  far  a-  it  affect-  meter 
work,  should  lie  separated  distinctly  between  meter  department  working 
equipment  ami  laboratory  equipment. 

Present  practice, with  the  almost  universal  use  of  rotating  standards, 
place-,  under  meter  department  working  equipment,  testing  racks  and  rotating 
standards  only.  All  secondary  standards,  primary  standards  ami  auxiliary 
apparatus  are  laboratory  equipment. 

When  the  equipment  is  considered  a-  separated  in  this  way,  the  mini- 
mum equipment  of  a  meter  department  i-  a  unit,  which  may  be  built   by  the 
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addition  of  successive  units  to  take  care  of  increased  load  on  the  meter  depart- 
ment, while  leaving  the  original  unit  at  its  full  efficiency. 

This  principle  can  be  economically  disregarded  only  by  the  Company 
which  in  its  initial  equipment  must  plan  for  a  large  handling  capacity,  when 
the  centralized  control  of  testing  units  results  in  large  economy.     It  requires 
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close  to  75  meters  per  day  to  make  the  use  of  centralized  control  more  econo- 
mical than  unit  control,  but  the  other  advantages  of  centralized  control  would 
make  it  advantageous  to  any  company  having  a  peak  load  of  75  meters  or 
more  per  day,  during  certain  seasons  of  the  year. 

Reverting  to  the  unit  testing  rack  system,  which  is  the  system  most  desir- 
able in  the  majority  of  cases,  experience  has  shown  that  the  load  transformer 
type  of  rack  is  by  far  the  best.     For  ordinary  commercial  work,  power  factor 
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control  is  uiiiHcosury,  an\  method  of  obtaining  5095  power  factor  i-  Buffi- 
eient.  Phasi  oompensatioii  is  ;i  fixed  adjustment  bo  far  aa  varying  power 
factor  is  concerned,  and  any  preeenl  day  meter  eorreotlj  compensated  at 
power  factor  will  without  question  !>••  properly  compensated  at  other 
power  factors  up  to  unity-     Nearly  all  member-companies  have  three  phase 
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current  available,  wlii<-li  offers  a  ready  method  of  < » ' > t .- » i 1 1 i r i lt  inductive  load. 

.mini,'  three  phase  current  to  he  available,  the  following  equipment  is 

required  for  building  the  unit  rack  to  minimum  requirements.     The  diagram 

of  connections  shows  what  maj  be  considered  the  absolute!}  minimum  rack 
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together  with  sketch  showing  general  dimensions  and  appearance  of  rack  as 
found  to  be  most  satisfactory. 

For  meters  of  capacity  10  to  100  Amp.  110-220  or  550  volt,  single  or 
polyphase. 

1.  Rotating  standard. 

2.  Potential  transformer,  110  volt  primary,  220  volt  or  550  volt  second- 
ary, of  100  watt  capacity.  This  transformer,  of  course,  not 
required  if  all  voltages  necessary  are  available  from  line. 

3.  Current  or  load  transformer,  110  volt  primary,  200  Amp.,  4  or  6  volt 
secondary.  In  standard  designs  available,  the  25  cycle  design  is 
desirable,  even  for  use  on  60  cycle,  as  its  characteristics  are  consider- 
ably better. 

4a.  Load  switches  of  battery  type  for  \i  to  25  Amp.  load  and  standard 
knife  type  for  50  Amp.  up. 

b.  One  three  pole  single  throw  fuse  switch  for  control  of  rack. 

c.  One  single  pole  double  throw,  100  Amp.  knife  switch  for  load  control 
light  or  full  load. 

d.  One  single  pole  double  throw,  30  Amp.  switch  for  potential  induc- 
tive, to  non-inductive  load. 

e.  Fuse  plugs  and  fuse  blocks  for  potential  lines  to  rack. 

5.  Resistance  wire  as  specified  for  making  up  load   from  light   to  full 

All  load  capacities  in  the  secondary  of  the  current  transformer. 

6.  Optional — Volt  meter  wall  type  with  multipliers  automatically 
shifted  by  volt  meter  plug.  This  may  be  added  to  the  minimum 
unit  at  any  time. 

7.  Optional— Carbon  rheostat  load  control.  This  also  may  be  added 
at  any  time,  and  is  desirable  when  the  company  reaches  a  point  in 
its  equipment  where  it  has  watt  meters  and  stop  watches,  and  uses 
these  as  secondary  standards  for  checking  rotating  standards. 

Notes  on  Unit  Rack  as  Recommended 

1.  Standards  should  preferably  be  installed  on  shelves,  set  under  the 
working  table,  and  with  the  top  projecting  a  few  inches  above  the 
working  top  of  the  table. 

2.  If  construction  of  the  standard  permit,  it  is  desirable  when  the  stand- 
ard is  installed  for  a  day's  work  to  change  the  ranges  for  the  meters 
of  different  capacity,  by  means  of  switches  rather  than  shifting  the 
connections  at  the  standard. 

3.  Load  resistances  can  be  made  up  for  the  track  with  standard  resis- 
tance wire.  For  light  load  where  a  considerable  amount  of  resistance 
is  required,  a  most  satisfactory  way  of  making  the  loads  is  to  wind 
the  resistance  wire  non-inductively  on  cartridge  fuse  casings. 

4.  Provide  a  high  chair  with  supports  for  the  lower  part  of  the  back, 
and  a  foot  rest.  The  work  done  at  the  rack  between  the  hours  of 
3.30  and  5.30  in  the  afternoon  will  be  faster  and  better. 

5.  Limit  the  rack  dimensions  to  a  reasonable  size  for  handling  one  meter 
at  a  time.     More  is  wasted  space  and  tends  to  slovenly  habits  on  the 

part  of  the  operator. 
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6.     Furnish  a  draw  with  a  lock  for  tools,  and  encourage  the  meter  tester 
to  accumulate  his  own  set  of  small  tools,  such   as  pliers,  tweezers, 
jeweller's    glass,    etc.      A    meter   tester,    like   a   tool    maker,    does 
better  work   with   tools   he   has   selected    himself,   and   which   he 
owns. 
The  company  which  can  have  the  minimum  equipment  only  will  usually 
have  to  rely  on  Government  check  on  his  rotating  standard.     Undoubtedly 
the  first  step,  so  far  as  laboratory  equipment  is  concerned,  is  the  purchase 
of  a  good   medium  range  watt  meter,  and  two  (2)   stop  watches  of  as  reli- 
able a  type  as  are  available.    A  single  wattmeter  furnishes  a  very  satisfac- 
tory means  of  checking  a  multiple  range  rotating  standard,  as  it  permits  exact 
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checking  of  all  the  lower  ranges,- and  the  construction  of  most  rotating 
standards  is  such  that  a  check  on  the  lower  ranges  is  the  equivalent  of  a 
reasonably  accurate  check  on  all  ranges. 

In  regard  to  additional  secondary  standards,  primary  standards,  and  all 
other  laboratory  equipment,  the  question  is  a  matter  of  individual  require- 
ments, resources,  etc.,  and  is  impossible  of  generalization. 
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Load  Coils  for  Test  Rack. 
Approx. — depending  upon   individual   transformer- Driver    Harris   No.   301 

Alloy,  6  Volt  Tube. 
50  Amp.  5  strands  No..  18 — 20"  approx. 
25        "  3         "      No.  18—24"       " 
10        "  No.  18—50"       " 

5        "  No.  22—36"       " 

2V2    "  No.  28—6' 

\yi    '  No.  28— 11' 

Y2      "  No.  28—26' 

}i      "  No.  28—56' 

NEW  DEVELOPMENTS. 

The  following  new  developments  in  meters  and  metering  equipment 
have  been  brought  to  the  attention  of  your  Committee  during  the  past  year. 
The  equipment  noted  is  stated  by  the  manufacturers  to  be  available  for  use 
in  Canada. 

Packard  Electric  Co.  have  developed  a  line  of  combined  potential  and 
current  metering  transformers.  This  is,  as  the  name  implies,  a  combination 
of  potential  and  current  transformers  mounted  in  one  oil-filled  weather- 
proof tank,  the  whole  comprising  a  piece  of  equipment  suitable  for  metering 
power  on  lines  where  the  voltage  is  2200  V.  or  higher. 

Lincoln  Meter  Co.  have  perfected  their  V.A.D.  transformer  by  which  any 
Lincoln  demand  meter  may  be  converted  into  a  K.V.A.  demand  meter. 
Reports  received  from  member-companies  state  very  successful  use  of  this 
device.  They  have  also  developed  a  split-core  transformer  and  Lincoln 
Demand  ammeter  which  makes  it  possible  to  very  easily  check  the  load  on 
a  transformer  bank  without  disturbing  the  connections. 

Canadian  General  Electrical  Co.  have  developed  the  I.  14  X  meter  which 
is  a  modification  of  the  I  14  standard  watthour  meter.  In  this  meter  provision 
is  made  for  the  metal  conduit  to  enter  the  lower  terminal  compartment  of  the 
meter.  This  does  away  with  meter  service  cabinet  trims  and  amply  protects 
the  meter  terminal  connection  against  tampering  and  resulting  theft  of  cur- 
rent, and  being  part  of  the  meter,  gives  a  compact  and  neat  installation. 

They  also  report  that  space  above  the  manufacturer's  name  plate  on 
terminal  cover  allows  for  Company's  name  plate,  which  may  be  attached  at 
factory  if  so  desired. 

Canadian  Westinghouse  Co.  expect  very  shortly  to  put  on  the  Canadian 
market  a  polyphase  watthour  meter  with  a  maximum  demand  register.  This 
will  work  on  the  definite  time  interval  principle  and  will  give  indications  of 
both  maximum  demand  over  the  interval  and  of  the  K.W.  hours.  The  timing 
device  is  a  small  induction  motor  which  will  have  a  practically  constant  speed 
over  a  range  of  voltage  from  90%  to  110%  of  rated.  The  maximum  demand 
register  is  provided  on  special  meters  and  is  not  interchangeable  with  standard 
registers  made  by  the  Canadian  Westinghouse  Co.  for  other  meters. 

Sangamo  Electric  Co.  have  developed  their  type  S.  meter  to  fill  the  de- 
mand for  a  smaller  and  somewha-t  less  expensive  meter  than  their  well-known 
type  If.     They  do  not  claim  that  this  meter  is  in  all  respects  the  equal  of 
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their  type  U..  tlu-   t<.r.j  lower, but   the  detail? 

rdfalg  train  and  workmanship  are  all  of  BUttflar  quality  to  that 
put  in  the  type   II. 

|^Thi<  meter  follows  the  Sangamo  principle  of  the  moving  system,  lipht 
load  adjustment,  permanent  magnets  and  recording  train  all  being  earned 

•  ipm  grid.whieb  is  removable  as  a  unit.     All  adjustment* 
of  tin-  microim 


WIo  TYPE  S   MKTKR 

The  meter  is  offered  in  caps  10,  15  and  20  amps.,  IP)  or  220, 

'_'  nr  :;  « ire. 

The  eover  i-  being  constructed  to  all  for  attachment  of  « 

-   name  plate. 

RESUME  OP  N'.K.L.A.  METER  COMMITTEE   1922  REPORT. 

Educational  (-'<t  asms  fob  Metebmen. 
Outlines  for  various  instructive  courses  f<>r  metermen  are  given. 

I<  -1  so  thai  suitable  onee  may  \x  selected  to  rait  both  the  begin- 
re  advanced  n 
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Standardization  of  Meter  and  Instrument  Design. 
Various  details  in  the  design  of  metering  equipment  are  reported  upon 
including  direction  of  rotation  of  moving  element  of  watthour  meters;  space 
for  serial  numbers  on  metal  covers  of  watthour  meters;  standardization  of 
terminal  chambers;  potential  switch  for  rotating  standard  testing  and  bottom 
connected  D.C.  watthour  meters. 

Indoor  Type  Instrument  Transformers  Used  on  Customers' 
Installations. 
A  summary  of  recommendations  covering  connection  diagrams,  pol- 
arity markings,  leads  and  terminals,  name  plate,  data,  standard  dimensions, 
etc.,  have  been  drawn  up.     The  manufacturers  concurred  in  the  production 
of  this  report. 

Revision  of  Meterman's  Handbook. 
The  revision  of  the  Handbook  is  being  proceeded  with  and  it  is  expected 
that  the  revised  edition  may  be  available  by  January  1,  1923. 

Commission  Rulings. 
Various  commission  rules  are  reported  upon. 

More  Rapid  Methods  of  Testing  Instrument  Transformers. 
Methods  available  are  reported  upon. 

K.V.A.  and  Power  Factor  Measurement. 
A  very  progressive  report  on  the  above  subject  is  presented,  various  new 
methods  and  instruments  being  described.     A  valuable  paper  on  the  Analy- 
sis of  Economic  Losses  due  to  Power  Factor  and  Basic  Meterable  Factors 
was  presented  at  one  of  the  sessions  of  the  Convention. 

Maintenance  of  Switchboard  Meters,  Instruments  and  Relays. 

This  was  new  ground  for  the  Committee  and  the  first  report  presented 
this  year  describes  instruments  and  methods  which  should  be  of  great  value. 

Revision  of  Meter  Code. 
The  revision  of  meter  code  is  being  proceeded  with. 
Respectfully  submitted, 

E.  Holder,  Chairman.  E.  G.  Ratz. 

E.  J.  Turley.  Scott  Lynx. 

P.  S.  Gregory.  M.  C.  Smith. 

E.  R.  Spexce.  J.  I.  Newell. 

S.  L.  B.  Lines. 
E.  Holder: — You  all  have  a  copy  of  this  Committee  report,  so  I  will 
just  refer  to  some  of  the  clauses  which  might  be  discussed. 

The  meter  seal  extension  question  was  covered  in  the  Secretary- 
Treasurer's  report,  and  nothing  further  need  be  said,  except  to  ask  that 
the  forms  sent  around  be  returned  promptly.  We  want  all  the  informa- 
tion we  can  get  on  this  subject,  the  more  the  better. 

President: — In  this  matter  of  meter  seal  period,  we  were  to  supply 
the  Minister  with  our  data  to  try  to  demonstrate  that  our  statements 
regarding  the  percentage  of  bad  meters  was  what  we  said  it  was.     Since 
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this  report  was  made  or  presented,  several  months  have  elapsed,  and  we 
have  data  now  on  Beveral  thousand  additional  meters.  Can  you  tell 
us  whether  the  data  does  cluck  up  now? 

E.  HOLDER: — We  received  some  data  for  the  year  1921,  copy  of 
which  has  been  forwarded  to  the  Minister,  which  checks  up  well  with 
the  report  given  last  year,  that  is  the  figure  of  D4  per  cent,  of  the  meters 
maintaining  their  accuracy  holds. 

We  have  aleo  received  some  data  for  the  year  1922,  but  not  yet 
complete  enough  to  say  if  the  figure  is  still  holding  up,  although  I  see 
no  reason  why  there  should  be  any  drop. 

Re  the  question  of  Meter  Standardization.  We  had  a  meeting  in 
August  with  the  Watthour  Section  of  the  Canadian  Engineering  Stand- 
ards Association,  and  that  meeting  was  attended  by  the  manufacturers, 
by  the  different  meter  users,  and  also  by  the  Director  of  the  Department 
of  Electricity  Inspection.  We  discussed  a  preliminary  draft  specifi- 
cation, and  the  discussion  is  having  a  good  effect.  Manufacturers  are 
introducing  features  of  design  on  their  meters  which  it  was  the  opinion 
of  the  meeting  should  be  done.  Since  drawing  up  our  report  the  Director 
of  the  Inspection  Department  has  been  working  on  dvaft  rules  for  the 
inspection  and  testing  of  meters  under  the  Inspection  Act,  and  he  also 
is  falling  in  with  preliminary  specification  we  drew  up.  The  work  has 
been  held  up,  because  the  Chairman  of  the  Section,  Professor  Gill,  moved 
t"  Vancouver.  We  expect  to  have  some  meetings  this  year  if  Professor 
Gill   is  again   available. 

We  went  into  the  question  of  Handling  of  Meters.  We  decided 
that  the  number  of  meters  proving  inaccurate  after  they  had  been  out 
for  a  short  time  (sometimes  less  than  a  year)  is  far  too  high.  We 
decided  this  is  due  to  bad  handling.  We  have  some  recommendations 
regarding  handling  of  meters,  which,  while  not  very  full  and  complete,  we 
thought  would  be  a  good  idea  to  draw  to  the  attention  of  the  mem- 
bers of  the  Association.  We  cannot  exercise  too  much  care  in  handling 
meters  after  they  have  been  tested.  We  spend  money  on  having  meters 
tested  and  sealed  by  the  Government  Inspector.  If  those  meters  are  to 
be  handled  badly  in  taking  out  of  the  test  room  and  installing  on  the 
customer's  premises,  this  money  is  wasted. 

We  devoted  some  time  to  the  question  of  Installation  of  Meters.  This 
is  not  given,  in  our  opinion,  enough  attention,  especially  in  the  Province 
of  Quebec.  We  see  meters  installed  in  all  kinds  of  ways  and  places, 
sometimes  absolutely  inviting  the  stealing  of  current.  There  is  nothing 
worse  than  to  go  into  a  house  or  store,  or  other  place,  and  see  the  wiring 
to  the  meter  in  poor  shape.  It  is  a  thing  which  reflects  on  the  power 
company,  and  is  not  good  practice  anyway. 

We  also  took  up  the  question  of  installing  testing  facilities  in  the 
power  meter  circuit.  That  is  a  thing  we  consider  very  important.  The 
power  meter  is  a  thing  which  does  require  checking.  If  you  have  facil- 
ities for  checking,  the  work  can  be  done  easily  and  cheaply.  The  chief 
trouble    is   incorrect    wiring.      We   think    the    use   of  coloured    wires    facil- 
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itates  the  checking  out  of  power  meter  installation,  and  enables  the  thing 
to  be  put  in  correctly.  Some  consideration  is  given  to  testing  lighting 
meters,  to  see  if  meter  is  damaged  during  handling,  and  we  offer  some 
information  on  this  subject.  General  opinion  seems  to  be  that  with  the 
lighting  meter  it  is  not  necessary  to  make  an  elaborate  test. 

Checking  Meter  Registers. — There  are  some  cases  where  incorrect 
registers  get  on  meters.  Every  meter  man  can  tell  you  of  a  case 
in  his  own  experience  where  that  has  occurred.  Incorrect  meter  diais 
will  get  past  a  series  of  tests. 

Meter  Numbering  Systems. — Keeping  meter  records,  and  in  turn- 
ing in  of  such  records,  should  be  based  on  some  kind  of  numbering  sys- 
tem.  " 

Measurement  of  Maximum  Demand. — This  is  a  matter  which  connects 
in  with  the  work  of  Power  Sales  Committee.  In  making  a  contract,  it 
should  be  clearly  stated  what  the  conditions  of  metering  are. 
The  meter  man  should  be  consulted  in  making  up  contract,  so  that  he  can 
say  whether  the  conditions  that  are  stated  •  in  the  contract  can  be 
metered.  That  is  a  very  important  point  that  you  should  consider,  the 
metering,  before  you  make  the  contract  conditions. 

Then  comes  the  question  of  measurement  of  KVA  and  Power  Factor. 
We  are  getting  quite  a  number  of  instruments  for  measuring  KVA.  The 
Lincoln  VAD  transformer  has  proved  satisfactory  for  small  loads,  and 
meters  can  be  obtained.  The  measuring  of  reactive  KVA  has  developed. 
Making  a  direct  charge  for  reactive  KVA  might  be  considered  in  place  of 
imposing  penalties  for  low  power  factor.  In  paying  directly  for  reactive 
KVA,  consumer  would  be  paying  for  something  for  which  he  is  getting 
value. 

We  give  a  description  of  Meter  Department  Testing  Equipment, 
which  we  think  might  be  useful  for  smaller  companies.  This  describes 
testing  racks  and  resistances,  and  such  like,  which  can  easily  be  made  up. 

We  give  resume  of  the  N.E.L.A.  Committee  Report.  I  myself 
attended  three  meetings,  and  assisted  in  the  work  of  preparing  this 
report.  I  would  recommend  that  everyone  interested  in  the  question 
of  metering  obtain  a  copy  of  this  report  and  read  it  through.  There 
are  some  things  in  it  which  have  never  before  been  published.  It  is 
worth  while  reading  through  thoroughly.      (Applause) 

R.  J.  Durley: — I  am  Secretary  of  the  Canadian  Engineering  Stand- 
ards Association.  Professor  Gill  was  in  my  office  the  other  day,  and  he 
asked  me  to  come  and  say  he  was  sorry  he  would  'not  be  here,  and  aiso 
to  tell  you  that  we  are  arranging  for  the  work  of  the  sub-committee  to 
proceed  almost  immediately.  He  has  given  me  a  little  memorandum 
about  it,  most  of  the  information  on  which  Mr.  Holder  has  already  given 
you.  Revision  of  the  draft  specification  is  being  proceeded  with  in  accord- 
ance with  suggestions  which  have  been  sent  in  by  various  members  of 
the  sub-committee.  We  are  to  arrange  for  the  next  meeting  of  the 
sub-committee  within  the  next  month  or  six  weeks,  so  that  the  work  is 
being  actively  proceeded  with. 
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stdent: — Gentlemen,  this   is  a  matter  of  great   interest   to   us 
all,  and  I  think  very  few  people  wh<>  have  imt  given  it  a  good  dea 
thought  reaHze  the  importance  of  some  of  the  points  made  by  Mr.  II 
that  arc  mentioned  in  this  report.     One  would  suppose  that  qui 
connection  of  meters,   particularly   polyp:  •  11   known 

errors  made,  and  yet  1  dare  Bay  there  is  quil 
•  percentage  of  errors  made  in  connecting  up  polyphase  power  m 
ai  tually  in  service.      The  reason  is,  that  when  connected  in.  pov. 

to  customer's  load  ma]  may  be  less  than  50  per  cent.,— and 

m:m  who  goes  out  and  connects  meter   up  connects   it   up   to   run   in  one 
ction.     If  he  happens  to  have  a  circuit  to  which  the  power  facto 

cent.,  he  will  tret  probably  connections  reversed  every  time. 
This  actually   happens.      Mr.    Holder  could    name   a   good    many    instances 
where    he    and    his    men    have    checked    up    installations    made    by    the 
partment  and  found  errors.      I  know  myself  of  one  import- 
ant  installation   where  two  single   phase   meters   were   put    in.      We   had 
a  good   dea]   of  trouble   to   demonstrate   to  the   people   involved   that   the 
incorrectly  connected.     I  only   mention    this   to   show   that 
even   to  those  of   us  who  are  supposed  to  know  this   subject   well,   it    is 
Is  attention. 
L    W.   PRATT: — I   am   sorry   I   did  not  hear   Mr.    Holder's   resun 
his   paper.      I   attended  an   important   session  of   Mr.   Onken's  committee 
last    night,   which   extended    far   into   the   night.     That    is    my   alibi    for 
being  late. 

The  report  of  the   Meter  Committee  for  thi<  year  appears  to  1 

■  ugh  and   authoritative  on   the   subjects   necessarily   limited   by   the 

a    Sectional    Committee    that    it    offers    little    opportunity    for 

criticism  and  gives  evidence  of  so  much  consideration  in  committee  that 

the  Chairman  has  felt  it  necessary  to  arrange  beforehand  for  someone 

tart    the   discussion.     I    therefore   do   so   with   a   certain   amoun 
trepidation,    and    will    pass    quickly    through    the    report,    raising    a    few- 
points  which  may  be  conducive  to  thought  and  discussion. 

d. — May    I    idd    my    small    quota    in    the    way    of 

mmending    that    a    strong    and    influential    deputation    wait    on    the 

Minister  during  the  coming  session,  or  such   session  as   may   be  deemed 

advisable    to   attend,   accompanied   by   a   spokesman    who    is    well   versed 

in  the  procedure  necessary  for  handling  a  situation  of  this  kind? 

In    connection    with    the    information    which    was    asked    for    by    the 

■. airman,    Mr.    Holder,    I    find    on    looking    up    the    report   of 

Company  for  the  yea'    1921,  that  only  two  meters  of  the  total  number 

brought   in    for  test   and    reseal   or  for  any   reason   whatever   were   over   '■', 

t'ast.  and  these  two  particular  meters  had  been  out  less  than  two 

In  fact,  from  an  analysis  of  the  reports  which  we  make  from  time 

to  time,  it   would  appear  that,  like  good   wine,  our   meter-    improve   with 

i    they  have  been   in  service,  the  less  likely  they  seem  to  tfo 

Wrong.      We    have    had    them    come    in,    sometimes    through    mistakes    in 

numbers — meters   which  have   been  out    for  ten   year-.  ;m<\   they   are   in- 

variably  registering  in  favour  of  the  customer. 
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Handling  of  Meters. — I  cannot  refrain  from  making  some  remark 
about  the  method  suggested  for  handling  meters,  to  carry  two  meters 
at  a  time  on  a  strap  over  the  shoulder.  Very  often  a  man  only  has 
one  meter  to  take  out.  Must  he  do  as  they  do  in  Holland,  put  a  load 
on  the  other  end  of  the  strap  to  make  it  balance? 

We  find. a  good  method  of  transporting  meters  in  small  quantities 
is  to  use  a  hook  wide  enough  to  allow  two  meters  to  be  carried  back 
to  back,  terminating  in  a  handle.  Meters  in  this  way  at  arm's  length 
are  less  liable  to  damage  than  when  carried  over  the  •  shoulder.  There 
is  very  little  jar  or  vibration. 

Meter  Installation. — The  selection  of  the  location  for  meters  in 
Ontario  is  largely  in  the  hands  of  the  Provincial  Electrical  Inspection 
Department,  and  on  the  whole  this  arrangement  is  very  satisfactory 
to  the  companies.  Occasionally  we  find  a  meter  is  subject  to  dampness, 
but  we  feel  this  is  more  than  offset  by  the  regulations  which  have 
reduced  the  bridging  of  meters  by  unscrupulous  persons  to  a  minimum. 

We  have  recently  demonstrated  in  Hamilton  an  Electrical  Home 
(to  which  I  referred  yesterday)  with  service  pipe  built  into  the  brick- 
work, so  that  the  meter  can  readily  be  read  without  entering  the  house, 
and  installed  in  such  a  manner  that  it  cannot  be  tampered  with  from 
the  inside  without  tearing  down  the  steel  service  box  in  the  basement. 
The  photos  which  I  have  here  will  illustrate  the  arrangement  very 
clearly. 

With  respect  to  the  meter  box  shown  on  page  79.  This 
box  is  used  by  our  Company  in  large  numbers.  It  is  not  only  very 
useful  where  additional  protection  is  needed,  but  very  convenient  in 
fairly  large  installations,  and  in  cases  where  primary  metering  panels 
are  not  provided  by  the  customer  (as  often  happens  where  the  installa- 
tion has  been  built  up  by  slow  degrees).  The  short  circuiting  switches 
are  installed  in  such  a  manner  that  the  doors  of  the  box  cannot^  be 
closed  when  the  switches  are  closed;  being  provided  with  dpuble  terminals, 
the  switches  make  it  easy  to  couple  in  a  testing  instrument.  The 
switches  also  enable  the  inspector  to  .test  the  meter  for  operation  on 
both  elements,  making  it  easy  to  change  the  meter,  and  by  means  of 
special  shoi-t  circuiting  clamps,  the  main  primary  feeds  can  be  short 
circuited  and  the  current  transformer  changed  without  closing  down 
the  customer.  The  arrangement  is  such  that  no  matter  what  takes 
place,  the  Meter  Department  can  change  the  customer's  metering  equip- 
ment without  closing  them  down,  sometimes  a  very  important  feature. 

Checking  Registers. — The  meters  passing  through  our  Testing  De- 
partment are  connected  from  20  to  30  series  and  run  under  full  load  for 
a  sufficient  length  of  time  to  test  the  correctness  of  the  dials.  I  can 
only  recollect  one  case  where  we  had  a  meter  operating  with  a  wrong 
dial  and  this  was  not  found  out  until  the  customer  made  a  complaint 
that  his  new  and  correct  meter  was  registering  twice  as  much  as  the 
old  one. 

Maximum  Demand. — I  would  suggest  that  contracts  be  not  only 
worded   in  such  a   way  that  improved   type   of  instruments   can  be   in- 
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stalled,  but  that  the  Company  sh«.ul.l  have  option  of  installing  either  maxi- 
mum demand  or  graphic  meter.  There  are  some  cases  where  a  graphic 
will  better  answer  the  pnrpose,  and  others  where  thermal  demand  or 
meters  of  that  type  are  more  suitable. 

are  should  be  exercised  in  determining  peak  interval  on 
graphic  meters.  The  two  charts  which  I  have  here  will  illustrate  the 
need  for  caution.     In  one  case  tin-  Company  would  not   Buffer  with  a 

30  minutes  interval,  and  in  the  other  ease  .".  or  even  '■>  minutes  would  be 
too  long. 

In   connection   with    M  oj    Kilo   Volt                 i:    If   the 

customer's  average  power  factor  is  regarded  as  a  satisfactory  basis. 

this  can  readily  and  simply  be  obtained  with  two  watt  hour  meters,  the 
wattless  component  meter  being  connected  with  cross  phase  volt. 

MeU       /      •    /  ■  ,t. — An   idea  in  connection   with   meter  testing 

equipment  outlined  in  the  paper,  which  is  particularly  good  for  pro- 
tecting rotating  standard,  is  to  cut  plate  glass  window  in  top  of  the 
bench  and  set  a  rotating  standard  underneath.  You  then  have  a  clear 
working  surface  for  meter  tester,  and  the  rotating  standard  is  out  of 
harm's   way. 

!>■  lelopments'.—  I  would  like  to  know  if  it  is  the  intention  of 
the  larger  manufacturing  companies  in  Canada  to  modify  their  designs  so 
that  the  wires  from  the  service  box  can  enter  the  terminal  box  in  conduit. 
I  notice  in  the  X.K.I. .A.  report  that  the  General  Electric  Company  are 
Using  open  terminal  type  of  construction  with  removable  terminals.  This  is 
a  great  advantage  to  the  meter  repair  man.  We  find  the  terminal  box 
tilled  with  insulating  compound  is  a  fruitful  source  of  trouble.  It  is 
only  in  the  last  few  years  that  manufacturing  companies  have  adopted 
the  compound  filled  terminal  box  in  order  to  cut  down  the  cost.  For 
my  part,  I  feel  it  is  a  move  in  the  wrong  direction. 

\.h'.L..\.  Report. — I  am  glad  to  see  that  the  parent  committees  air 
making  strong  recommendations  as  to  the  standardization  of  meter  trans- 
former dimensions,  making  connections  clearer,  and  including  in  such  dia- 
grams identification  of  the  polarity  markings.  This  is  a  detail  which  the 
manufacturers  seldom  make  clear  in  their  connection  diagrams  or  instria 
tion  book.-.  How  many  meter  installers  know  that  the  marked  pair  of 
terminals  on  a  current  transformer,  for  instance,  will  be  the  same  as  if 
the  primary  service  conductor  itself  were  detached  from  the  trans- 
former and  connected  directly  to  the  secondary  conductor? 

Another  important  point  is  that  the  polarity  markings  on  these  in- 
strument transformers  should  be-  supplemented  by  some  physical  Way, 
which  should  not  be  obliterated  when  transformers  are  repainted,  as 
they  often  are. 

I  would  strongly  recommend  to  all   member  companies  that   they 

procure  sufficient  number  of  copies  of  the  "Lecture  on  Meters,"  issued 
by  the  N.E.L.A.  Meter  Committee  for  free  distribution  to  their  meter 
department  staffs.  The  COSl  is  only  nominal,  10  els.,  and  all  meter 
men  would  benefit  by  having  copy  of  this  report  in  then  ion. 
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P.  T.  Davies: — (In  Chair)  : — Mr.  Pratt  has  given  us  a  very  complete 
paper,  a  paper  which  needs  our  very  careful  study.  Inasmuch  as  there 
are  a  number  of  contentious  points,  it  seems  to  me  perhaps  if  we 
segregate  this  discussion  into  sections,  we  might  get  further  than  by 
roaming  around.  This  is  our  bread  and  butter.  The  meter  earns  all 
we  ever  get,  and  we  have  to  be  most  careful  to  see  that  we  are  paid. 
With  that  in  view,  I  would  like  to  review  it  carefully,  and  perhaps  if 
Mr.  Holder  will  give  me  a  hand  on  this,  we  could  open  this  up  for  dis- 
cussion page  by  page,  if  that  is  your  pleasure. 

Is  there  any  discussion  on  the  question  of  carrying  meters? 

E.  Holder: — The  method  suggested  by  Mr.  Pratt,  of  carrying 
two  meters  on  strap,  one  against  the  other,  is  all  right  if  the  meter 
men  exercise  care,  but  the  average  meterman  does  not.  If  you  can 
devise  some  scheme  by  which  it  is  not  necessary  to  watch  the  meter 
installer  so  much,  I  think  that  scheme  is  worthy  of  consideration. 

P.  T.  Davies: — Any  further  discussion  on  the  matter  of  carrying 
meters  ? 

E.  Holder: — I  do  not  know  how  many  companies  are  putting  in 
meter  testing  links;  we  are  putting  them  on  all  power  meter  in- 
stallations. The  scheme  is  explained  on  page  77,  and  the  type  of 
test  block  shown  on  page  73. 

L.  W.  Pratt: — I  would  like  to  ask  Mr.  Holder  if  it  is  the  practice 
to  seal  these  test  link  boxes. 

E.  Holder: — Provision  is  made  for  sealing  the  box,  although  on 
most  of  our  meters  installed  in  sub-stations,  where  no  one  but  authorized 
persons  have  permission  to  enter,  it  is  not  so  important  that  they  should 
be  sealed,  but  they  should  be  sealed  on  customer's  premises. 

P.  T.  Davies: — -I  notice  you  show  fuses  in  these  boxes.  Are  these 
on  potential  circuit? 

E.  Holder: — Yes,  they  are  in  the  potential  circuit.  Fuses  installed 
on  the  primary  side  of  potential  transfoi'mers  are  used  to  protect  the 
system  against  the  transformer,  rather  than  to  protect  transformer 
against  damage.  If  fuses  were  not  there,  there  are  certain  cases  where 
a  short  circuit  might  be  started  and  serious  damage  to  the  system 
result. 

P.  T.  Davies: — My  experience  (we  are  speaking  about  2,200  volt 
transformers)  has  been  that  they  don't  cause  any  trouble  if  they  burn 
out.  Reactance  of  the  transformer  is  sufficient  to  cut  the  trouble  down. 
They  don't  do  any  great  damage.  Personally  I  am  against  using  fuses. 
Fuses  may  blow  and  metering  equipment  may  be  out  for  an  unknown 
period.  I  would  like  more  discussion  on  this  matter  of  fusing  potential 
transformer  of  meters. 

Mr.  Reid: — I  think  primary  fuses  are  rather  important  on  these 
potential  transformers,  because  up  to  the  present  time  manufacturers 
do  not  seem  to  be  able  to  produce  potential  transformers  that  stand  up 
well.  If  the  transformer  starts  to  burn  out,  and  you  have  not  got  fuses, 
it. means  a  shut  down.     We  have  very  common  incidents  on   our  lines 
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di*  such  potential  transformers.     It  is  true  that  often  they  start  smoking, 

but  fuses  can  be  drawn  before  they  actually  Mow  up.      In  a  great  many 

-  it  would  mean  a  shutdown  on  the  system  if  there  were  not  primary 
fuses  on  the  transformer. 

I..  \V.  Pratt: — I  am  of  much  the  same  opinion  as  you  are  in  re 
to  potential  transformers  on  2,200  volt  systems.  Perhaps  it  is  a  good 
thing  for  our  companies  that  the  Meter  Department  does  not  control 
their  policies  in  regard  to  line  construction,  etc.,  but  nevertheless  I 
would  feel  more  inclined  to  take  a  chance  of  damage  done  by  the  out- 
door type  of  potential  transformer  to  the  system  than  to  suffer  the 
-iderable  losses  apt  to  ensue  on  installations  metered  with  potential 
transformers.  We  have  known  quite  a  number  of  cases  recently  where 
line  troubles  in  lightning  storms  would  result  in  burning  off  of  terminals 
and  leads  to  potential  transformers,  and  burning  out  of  the  transform- 
ers  themselves.     So   far   I   cannot   recall   any  serious   cases   where   po- 

al    transformers    have    been    connected    without    fusing.     Potential 
formers   which  have  been  fused   have   in   the  end  caused   us   more 
expense  than  those  which  have  not.     It  is  rarely  that  a  potential  trans- 
former  creates    much    of   a    disturbance    if   it    burns   out. 

P    T.  Daviks: — Any  more  experience,  gentlemen,  along  these  lines? 

E.  Holder: — An  important  subject  which  is  also  in  line  with  the 
work  of  the  Power  Sales  Committee  is  the  measurement  of  maximum 
demand  and  special  contract  conditions.  In  that  connection  I  would  re- 
commend everyone  to  read  the  paper  referred  to  before,  by  Mr.  R.  C. 
Fiver.  Chairman  of  sub-committee  on  P.F.  &  K.Y.A.  measurement  of 
X.K.L.A.  on  economic  losses  due  to  power  factor.  It  goes  very  thorough- 
ly into  different  reasons,  and  why  we  should  charge  for  these  things.  I 
think   that    we    might   hear   from   some   of   the   power   salesmen    on    the 

ion  of  metering  demand  power  factor-  and  K.Y.A.  under  special 
contract  conditions. 

P.  T.  Davies: — We  have  to  consider  a  difficult  problem.  There  are 
two  charts  going  around  which  I  have  not  seen,  but  I  have  no  doubt  are 
the   usual,  one   with   fluctuating  load   of  short   duration   and   the   other 

with  steady  load.  This  is  a  problem.  We  have  hopes  that  the 
Thermal  type  of  meter  will  show  the  cost  to  the  power  company  supply- 
ing service.  It  bears  a  direct  relation  to  the  use  of  capacity  of  tie 
company'  i,    so    that   the   charge    upon    Thermal   demand   meter 

least  charging  upon  capacity  that  we  have  to  provide  to  supply  the 
load,  but  as   to   whether   five   minutes,    Ml   or    15   minutes   peak   is   a   fair 
method  of  charging,  is  open  to  great  discussion.       I  would  like  to  hear 
•  body  who  can  elucidate  at  once  and  for  all. 

A.  A.   Dion: — I  do  not  know  of  any  contention   in  the  report  as  I 
d  it. 

P.  T.  Davies:     Mr.  Ross  is  going  to  speak  on  this. 

D.  H.  ROSS:  —  I  have  nothing  to  add,  Mr.  Chairman.  It  seems  to  me 
Mr.  Pratt  has  brought  up  a  lot  of  points  which  could  be  very  intelligently 
discussed  by  the  power  companies.      There   is  only  one   point  which   Mr. 
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Pratt  brought  up  that  I  might  like  an  expression  of  opinion  on.  That 
is  the  recommendation  made  regarding  meter  terminals  that  are  manu- 
factured at  the  present  time.  It  has  not  come  to  my  knowledge  that 
there  has  been  any  particular  trouble  with  compensation  terminals. 

E.  Holder: — I  might  say  that  the  N.E.L.A.  Meter  Committee  seems 
to  be  in  favour  of  meter  terminals  which  can  be  removed,  and  that  is 
probably  the  reason  for  the  type  of  meter  terminal  used  by  the  C.G.E.  In 
Canada  most  of  our  terminals  are  set  in  solid.  Personally,  I  do  not  see 
any  objection  to  the  meter  terminal  set  in  solid  installation.  But  those 
of  wide  experience  seem  to  be  against  it. 

P.  T.  Davies: — Is  there  any  more  discussion  on  the  matter  of  max- 
imum demand,  and  particularly  with  regard  to  those  charts  Mr.  Pratt 
sent  around?     This  is  a  perennial  question. 

W.  G.  H.  Camm: — Can  you  illustrate  what  these  charts  were  handed 
around  for?     I  have  seen  the  charts,  but  could  not  get  the  point. 

L.  W.  Pratt: — These  charts  illustrate,  I  think  the  futility  of  en- 
deavouring to  set  down  any  hard  and  fast  rules  for  maximum  demand 
interval,  and  for  that  reason  it  will  always  be  a  perennial  question. 
There  is  another  feature  which  further  complicates  our  problems, 
and  that  is  until  you  have  made  your  contract  with  customer  and  sup- 
plied him  with  power  for  some  time  and  measured  his  load,  you  don't 
know  until  then  what  kind  of  basis  you  are  charging  him  on. 

This  chart  illustrates  an  agricultural  implement  manufacturer's 
load.  We  could  give  this  customer  a  maximum  demand  of  one  hour's 
duration  and  not  suffer.  The  other  chart  is  taken  on  the  load  of  a 
small  plate  mill.  As  the  plates  go  through  the  roll  the  demand  goes  up 
and  the  load  immediately  drops  off  alrrost  to  zero.  This  operation  goes 
on  perhaps  for  four  or  five  hours  and  it  is  while  that  operation  is  in 
progress  that  the  maximum  capacity  of  "the  installation  is  required.  At 
other  hours  of  the  day  there  is  a  load  of  a  slightly  different  character 
but  at  the  same  time  a  considerable  fluctuation.  There  is  no  question 
but  that  if  we  are  giving  this  man  a  15  min.  peak  for  the  highest  load 
we  would  get  but  little  over  10  per  cent,  of  the  peak  on  the  chart.  I 
think  you  will  all  agree  that  it  would  be  necessary  for  the  Central 
Station  to  have  capacity  at  least  to  this  point  and  somewhere  about  the 
center  of  the  fluctuations.  Consequently,  this  chart  demonstrates  that 
to  base  your  charges  to  the  customer  on  say,  a  ten  or  fifteen  minute  max- 
imum peak  as  read  by  such  a  chart  as  this,  would  be  very  poor  business, 
and  I  think  that  perhaps  these  two  charts  illustrate  very  graphically 
my  point  as  to  the  futility  of  endeavoring  to  set  a  hard  and  fast  rule 
for  maximum  demand. 

P.  T.  Davies: — You  don't  need  to  apologize  for  charging  a  man  for 
the  capacity  he  requires.  If  he  had  his  own  plant  he  would  have  to  have 
sufficient  capacity  in  the  plant  to  take  care  of  these  maximum  swings. 

W.  G.  H.  Camm: — Does  not  this  question  depend  more  or  less  on  the 
definition  of  what  you  mean  by  a  15  minute  peak?  I  have  had  this 
question  up  from  time  to  time,  and  where  you  have  a  veritable  load  like 
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the  rolling  mill  load,  wouldn't  yoo  figure  the  l~>  minute  peak  the  avei 
peak  for  l">  minutes?     I  would  like  Mr.  Pratt  t<>  answer  that  question, 
whether  be  wouldn't  take  that  point  of  view  in  dealing  with  customer 
like  that, — the  average  15  minutes  maximum  instead  of  sustained   15 

minutes  maximum. 

P.  T.  DATDBS: — There  is  no  such  thing  as  a  sustained  peak  in 
( 'anada. 

\\  .  G.  H.  C'amm:  I  have  come  across  a  sustained  peak  and  an 
average  peak. 

I..  \V.  PRATT: — It  used  to  be  common  practice  to  sell  power  on  the 
sustained  peak  basis,  and  that  is  the  weakness  in  this  particular  contract. 
I  would  not  say  that  it  would  be  unsatisfactory  to  sell  energy  to  the 
man  with  the  fluctuating  load  on  a  15  minute  basis,  if  the  load  averaged 
over  the  15  minute  period. 

JULIAN  C.  Smith: — A  demand  meter  would  cover  this  particular 
problem  very  nicely,  but  using  graphic  meter  and  selling  current  on 
your  sustained  peak  for  a  definite  length  of  time,  gives  the  supplying 
company  very  much  the  worse  of  it  on  a  load  of  this  nature. 

P.  S.  Gregory: — There  is  one  way  that  the  situation  can  be  met. 
In  one  of  our  contracts  in  connection  with  a  big  paper  company,  we  bill 
the  customer  on  100/120ths  of  their  instantaneous  peak,  which  really 
covers  the  question.  I  think  what  we  want  to  get  at  all  times  in 
contracts  of  this  kind  is  the  amount  of  installed  capacity  which  the 
customer's  load  takes  up.  We  have  a  certain  fixed  installed  capacity 
and  the  demand  charge  covers  the  right  to  use  a  definite  amount  of  that 
installed  capacity. 

E.  Holder: — The  Committee  had  in  mind  that  a  paragraph  should 
be  inserted  in  the  contract  specifying  that  a  particular  type  of  demand 
meter  should  be  used.  It  may  be  thought  best  not  to  specify  the  type  of 
meter,  but  to  leave  the  question  open,  as  the  nature  of  the  load  may  not  be 
known  at  the  time  of  making  the  contract.  A  different  type  of  meter 
from  that  we  first  had  in  mind  might  be  more  suitable  or  a  better  type  be 
produced.  It  would  be  well  under  such  conditions  not  to  tie  ourselves 
down  to  the  use  of  one  particular  type. 

Julian  C.  Smith: — Mr.  Chairman,  Mr.  Holder  mentioned  in  his 
report  earlier,  a  very  important  thing  I  think  this  meeting  should  re- 
commend through  the  Meter  Committee.  That  is,  the  necessity  of 
power  company  specifying  in  its  contract  final  manner  of  measurement 
of  the  maximum  demand.  Now,  if  you  read  over  many  of  the  contracts 
which  have  been  made  in  the  last  years,  you  will  find  this  question  of 
peak  is  different  in  very  many  contracts.  Some  contracts  speak  of  the 
highest  one  hour  peak.  Some  contracts  speak  of  the  average  half 
hour  peak.  Some  contracts  speak  of  the  average  of  the  five  highest 
peaks;  and  generally  speaking  it  is  very  hard  to  decide,  and  very  hard 
to  measure  what  these  contracts  meant.  I  think  that  if  the  suggestion 
that  came  out  yesterday  is  put  into  practice,  that  we  should  try  to 
find  a  uniform  type  of  contract  in  the  first  place,  and  second,  thai   the 
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contract  should  embody  in  it  a  definite  method  of  measurement,  and  be 
so  worded  that  we  will  have  the  last  argument  with  customer,  then  the 
customer  will  be  better  satisfied  than  to-day,  where  there  is  always  an 
argument  as  to  what  the  contract  means. 

J.  B.  Woodyatt: — I  think  that  is  a  very  important  point.  I  think 
whether  we  give  a  5  or  10  or  20  minute  peak  is  a  matter  of  opinion. 
We  speak  of  selling  power  in  terms  of  horsepower  or  kilowatts,  and 
I  think  the  first  thing  we  ought  to  do  is  to  know  what  we  are  selling, 
and  Ave  can  then  fix  the  rate  accordingly. 

L.  W.  Pratt  : — In  reference  to  this  question  of  demand,  personally, 
so  far  as  I  am  concerned,  I  refer  particularly  to  smaller  loads.  In  the 
case  of  a  paper  mill,  or  anything  like  that,  with  large  loads,  we  have  to 
make  exceptional  conditions,  but  I  refer  to  general  small  industrial  loads. 

J.  B.  Woodyatt: — I  don't  see  why  it  cannot  apply  to  all  kinds  of 
loads.  A  pound  is  a  pound,  and  1  don't  see  why  a  horsepower  cannot 
be  a  horsepower,  and  our  price  arranged  to  suit. 

P.  T.  Davies: — Well,  gentlemen,  has  anybody  got  any  instructive 
suggestions? 

I  would  like  to  ask  Mr.  Pratt  whether  the  steel  foundry  curve  is  a 
typical  one,  or  is  it  one  that  could  be  made  more  uniform  by  using  a  fly 
wheel,  automatically  regulated? 

L.  W.  Pratt: — That  is  a  matter  we  have  not  looked  into.  The  mill 
in  question  is  not  a  very  large  one.  I  do  not  think  their  maximum 
d<  mand  ev^r  exceeds  150  H.P.  Consequently,  we  do  not  regard  this 
customer's  'oad  as  a  very  important  one  nor  does  it  appreciably  affect 
our  load  factor  or  regulation.  It  is  probable,  if  the  customer  was  five 
or  ten  times  as  large,  we  would  have  gone  into  the  question  very  thorough- 
ly with  a  view  to  ironing  out  the  fluctuations.  The  point  you  raise,  how- 
ever, is  a  very  timely  one,  and  I  am  going  to  take  advantage  of  it  some 
time  in  the  future. 

P.  T.  Davies:— That  is  probably  the  solution  of  these  very  badly 
fluctuating  peaks  —  to  arrange  the  contract  so  that  customer  is  penalized 
if  he  has  them. 

W.  G.  H.  Cam.m: — I  would  like  to  ask  whether  the  matter  has  been 
considered,  that  the  large  customer  is  always  treated  on  a  different 
basis  by  the  power  companies  as  regards  the  matter  of  regulation.  The 
small  customer  is  allowed  to  go  his  own  way,  whereas  the  larger  customer 
is  regulated. 

O.  Higman  : — I  think  it  would  be  highly  desirable  if  this  Association 
would  make  some  arrangement  in  regard  to  the  time  limit  of  maximum 
demand.  The  attention  of  the  Minister  was  called  to  a  contract  on  one 
occasion,  and  indeed  it  was  a  contract  in  which  the  Government  itself  was 
involved,  where  the  time  limit  was  only  two  minutes,  and  the  penalty 
in  the  contract  was  that  that  peak  was  to  obtain  during  the  whole  five 
years  of  the  contract.  Now  the  peak  was  a  most  abnormal  one  on  that 
occasion,  going  up  for  a  minute  more  than  double  the  horsepower  that 
was  contracted  for,  and  so  the  Government  was  penalized  for   double 
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amount  that  they  used  for  five  years.     I  am  quite  sure  that  conti 
have  been  moderated  Bince  that  time,  but   I  think,  as   Mr.  Smith  has 
already  said,  if  you  can  get  down  to  a  general  contract,  and  the  proper 
time  limit  in  regard  to  maximum  demand,  I  think  a  greal  purpose  will 

H 

P.  T.  Davtes:— We  are  again  wandering  around  this  Bubject  and 
t  up  for  the  next  Convention.     I  have  Been  this  thing  happen 

•;-l  times  before.     It   is  very  difficult,  and  I  would  like  some  more 
lion   now. 

Mr.  Pratt  in  his  remarks  made  suggestion  that  an  influential 
comn  ittee  wait  upon  the  Department  regarding  the  extension  of  meter 
seals,  with  a  good  spokesman,  and  I  feel  that  with  deference  to  the 
Committee  which  did  wait  upon  Minister.  I  ought  to  mention  who 
they  were  so  that  Mr.  Pratt  will  not  think  the  matter  was  not  thoroughly 
handled.  The  deputation  consisted  of  Messrs.  Julian  C  Smith,  J.  S. 
Norris,  A.  Dion,  R.  Holder  and  Messrs  McHenry.  Scott  and  a  third 
gentleman  of  the  Ontario  Hydro.     The  spokesman  was  myself. 

I..  W.  Pratt: — I  do  not  wish  to  be  understood  as  criticizing  the  deputa- 
tion that  went  to  Ottawa.  What  I  had  in  mind  was.  when  the  time  was 
ripe,  we  should  again  wait  on  the  Minister,  and  I  am  sure  that  the 
.-))(  kesman  who  served  so  well  and  faithfully  the  Association  before 
might  very  well  be  employed  in  a  like  capacity  in  the  future. 

P.  T.  Daviks: — The  time  is  getting  along.  Is  there  any  further 
discussion  on  this  paper? 

Prfsidknt:  —  -Mr.  Wurtele  will  present  report  of  the  Electrical 
A]  paratus  Committee. 

REPORT   OF   ELECTRICAL    APPARATUS  COMMITTEE, 

1922 

During  the  past  year  the  first  of  the  large  units  iii  the  Hydro-Electric 
Power  Commission  Station  at    Queenston  was    installed  by  the  Canadian 
1  'ompany. 

PLATE  No.  1 
This  generator  i-  rated  at  45,000  K.V.A.,  and  supplies  current  at  25 
cycles  and  12,noo  volts.     It  is  of  the  vertical  type,  with  exciter  mounted 
above  the  thrust  bearing.    The  insulation  of  the  completed  armature  coils 
•-  made  with  Micarta  folium  insulation,  comprising  a  patented  proa 

PLATE  No.  2 
It  is  very  compact,  and  has  a  high  dielectric  strength. 

PI. ATI:  No.  :: 
The  armature  soils  are  arranged  for  -tar  connection,  and  both  ends  of 
each  phase  winding  are  broughl  oul  through  the  frame,  in  order  to  permit 
of  the  insertion  of  protective  relays. 

PLATE  No.   1 
The  thrust  bearing  is  designed  to  carry  a  total  load    including  water 
thrust   of    1,000,000  II.-.     Forced   draft    is    use    lor   ventilation   and    the. 
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PLATE   no.   2 
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PLATE     NO.     I 
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machine  will  be  operated  at  constant  temperature,  whatever  the  load;  thus 
avoiding  sweating  of  the  coils  and  wearing  of  the  insulation  due  to  expan- 
sion and  contraction  of  the  metal.  The  machine  is  35  feet  high  from  the 
face  of  the  coupling  to  the  top  of  the  exciter,  and  24  >^  feet  in  diameter. 

More  units  of  the  same  capacity  are  being  supplied  by  the  same  Com- 
pany, and  by  the  Canadian  General  Electric  Company.  Some  of  the  detail 
apparatus  in  this  development  includes  twenty  135,000  volt  oil  circuit 
breakers,  in  which  each  pole  is  provided  with  four  quick  break  contacts  in 
series.     The  135,000  volt  disconnecting  switches  are  swivel  type. 

SYNCHRONOUS  CONVERTERS 

Previous  reports  have  referred  to  commutator  flashing  as  a  serious 
trouble,  particularly  on  sixty  cycle  units.  Improvements  in  commutator 
design  and  construction  and  the  use  of  high  reluctance  commutating  poles 
have  helpe  1  the  situation  materially.  Member  Companies  who  are  experi- 
encing such  trouble  should  investigate  the  application  of  ''high  speed" 
circuit  breakers  and  flash  barriers.  The  "high  speed"  breaker,  as  originally 
developed,  was  a  cumbersome  and  expensive  device  with  a  consequently 
limited  field  of  usefulness,  but  persistent  designers  have  now  brought  it 
within  reach  of  all  and  have  succeeded  in  clipping  off  a  couple  more  thou- 
sandths of  a  second  in  the  time  of  operation.  It  is  now  safe  to  say  that 
flashing  can  be  almost  entirely  eliminated  except  in  the  case  of  very  sensi- 
tive converters 

,       TRANSMISSION  VOLTAGES 

The  present  year  will  see  the  first  commercial  line  operating  at  220,000 
volts,  a  section  of  line  at  this  potential  now  being  under  observation  as  a 
final  check  on  the  design  of  the  engineers  and  several  other  systems  being 
in  various  stages  of  progress.  Extensive  laboratory  investigations  show 
that  1,000,000  volt  transmission  is  possible  in  so  far  as  the  manufacture  of 
the  apparatus  and  insulators  is  concerned,  but  a  great  deal  more  work  must 
be  done  to  show  that  abnormal  voltage  and  frequency  conditions  can  be 
satisfactorily  controlled.  It  is,  of  course,  quite  evident  that  there  is  no 
economical  justification  for  such  a  system  at  present  and  220,000  volts  is 
probably  the  highest  voltage  that  is  likely  to  be  used  for  any  distance  up  to 
400  miles. 

SHORT  CIRCUIT  CURRENTS 

The  development  of  the  electrical  industvy  during  the  past  fifteen 
years  has  necessitated  the  careful  study  of  schemes  to  limit  the  amount  of 
power  that  can  be  delivered  to  a  short  circuit  and  to  successfully  handle 
such  short  circuits  when  they  do  occur. 

Depending  on  the  amount  of  impedence  in  the  circuit,  the  instan- 
taneous peak  value  of  the  short  circuit  current  may  be  anything  up  to  35 
or  40  times  the  rated  currency  capacity  of  the  generators  in  the  system  and 
the  sustained  effective  value,  for  a  short  near  the  generators,  is  usually  from 
two  to  four  times  the  rated  current.  In  the  case  of  a  small  capacity  feeder 
connected  to  a  large  capacity  system,  the  short  circuit  current  may  bear 
almost  any  relation  to  the  rated  capacity  of  the  feeder.  Mechanical  stresses 
on  bus  supports,  disconnecting  switches,  current  transformer  windings,  the 
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Feeder  regulate  ■  to.,  arc  proportional  to  the  Bquare  <>f 

rln  peak  value  of  the  current.  The  beating  effect  i<  proportional  t<»  the 
square  of  the  effective  value  <>r  tin-  current  and  the  "shori  time"  current 
carrying  capacity  >'i'  joints,  etc.,mus1  be  considered  with  regard  to  short 
eircuil  currents  during  tin-  period  previous  t<>  the  opening  <>f  the  circuit. 
Interrupting  capacity  "f  « » i  1  circuit  breakers  is  now  given  in  term-  of  effec- 

ourrenl  and  based  on  a  duty  cycle  established  by  the  American  institute 
of  Klcctrical  EngUK 

Ordinarily  it  is  sufficient  i'>  consider  only  the  reactance  of  generators, 
current   limiting  reactors,  transformers  and  lines  and  such  a  figutie  will 

ys  lie  on  the  aaf<  ode.  However,  resistance  may  also  Bhow  a  consider- 
able effeel  in  limiting  the  short  circuit  current  in  tin  ease  of  comparatively 
low  volt...  ms  where  the  current-  are  very  large. 

In  order  to  limit  short  circuit  currents  to  some  reasonable  value  that 
the  apparatus  eaa  withstand  successfully,  modern  apparatus  is  being 
designed  with  much  higher  percentages  of  reactance  than  were  common  ten 

-  ago.  For  large  generators,  15,  20,  25  and  even  309J  reactance  is 
being  used  and  for  large  transformer-.  8,  10.  12  and  15%.  Where  the  in- 
herent reactance  of  the  apparatus  i-  not  sufficient  to  represent  economical 

_'i  of  a  plant,  external  reactance  in  1  he  form  of  current  limiting  re;, 
must   1»'  used.     Such  large  values  of  reactance,  of  course,  result  in  com- 
paratively poor  voltage  regulation, but  this  can  readily  be  taken  care  of  by 
tin  u-i  ,,f  generator  voltage  regulal 

RELAYS 

Very  reliable  relays  tor  protection  against  all  kind-  of  abnormal  con- 
ditions are  now  being  made  and  excellent  results  can  lie  expected  if  they 
are  applied  with  due  regard  to  the  method  of  operation  and  the  charac- 
teristics of  the  system.     Differential  relays  are  being  used  more  and  more. 

•  requiring  an  extra  Bet  of  current  transformers,  and  also  that  both 
end-  of  the  generator  windings  In-  brought  out.  That  this  expense  is  justi- 
fied is  indicated  by  the  number  of  eases  on  record  where  such  relays  have 
confined  the  damage  to  the  original  fault,  whereas  without  such  relays,  the 
fault  i<  almost  certain  to  spread  to  adjacent  coils,  and  may  even  result  in 
starting  a  tire. 

In  connection  with  the  subjed  of  relays,  it  may  lie  well  to  point  out 
that  the  practice  <»f  grounding  the  neutrals  of  high  tension  systems  is  extend- 
ing very  fa-t.      Tin.-  not  only  minimizes  tin-  ordinary  disturbances  to  which 

miissioa  line-  are  subject, but  also  results  in  more  reliable  operation  of 
the  relay  protective  Bystem.  Grounding  generator  neutral-  on  Bystems 
which  include  a  considerable  amount  of  underground  cable  has  been  stand- 
ard practice  for  man;.   J  ear-. 

AUTOMATIC  STATIONS 
A  considerable  number  of  -mall  generator  stations  are  now  automa- 
tically  controlled    ami    many    more   equipments   are   on   order.     Automatic 
sob-station  control  has  become  a  standard  product  and  ha-  been  applied  to 
motor-,  motor  generator  sets,  synchronous  converters,  synchronous  oon- 

nd    commercial    feeders.      At     hast     two    manufacturer-    are    now 
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prepared  to  furnish  automatic   re-closing  feeder  equipments  for  out-door 
installation. 

As  an  auxiliary  to  the  automatic  station  and  where  it  is  desired  to 
supervise  the  station  continuously  from  a  station  operated  by  attendants, 
supervisory  signal  systems  are  being  used.  These  give  the  attendant  the 
same  general  information  that  he  has  in  the  ordinary  electrically  operated 
station  and  require  only  a  few  small  wires  between  stations. 

THERMIONIC  VALVES 

The  manufacture  of  Thermionic  Valves  was  first  taken  up  in  Canada 
duriug  1921  by  the  Northern  Electric  Company,  Limited.  This  is  the  three 
element  vacuum  tube  which  is  so  necessary  for  up-to-date  radio  work.  It 
is  also  the  very  heart  of  the  present  day  telephone  repeater  and  the  multi- 
plex telephone  systems.  These  tubes  are  used  as  oscillators  for  the  genera- 
tion of  high  frequency  alternating  currents,  they  are  used  as  modulators 
and  demodulators  for  combining,  and  again  separating  voice  and  other 
frequencies.  They  are  used  as  detectors,  and  as  amplifiers,  and  all  told 
they  have  come  to  be  a  most  important  part  in  modern  communication 
systems. 

MULTIPLEX  TELEPHONY 

The  first  system  of  Multiplex  Telephony,  otherwise  known  as  Carrier 
Current  Telephony,  to  be  installed  in  Canada,  was  placed  in  operation  last 
fall  between   Calgary  and   Edmonton.     The   system   as   designed  for   this 
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installation,  provides  for  the  carrying  on  over  the  Bame  pair  of  wires  sim- 
ultaneously in  both  directions,  three  telephone  eonversations  in  addition  to 

single  conversation  which  these  wires  oould  carry  prior  to  the  instal- 
lation of  t In-  carrier  equipment.     A-  originallj   installed,  only  two  ofl 
additional  channels  were  provided,  l>ut   the  third  can  be  added  al   little 
expense  at  any  time  thai  the  demand  f < >r  the  additional  circuil  justifies  it 

It  can  readily  be  seen  what  possibilities  then  arc  for  the  future  applica- 
tion of  this  system  in  our  field,  due  to  the  fact  thai  then  arc  so  many 
instances  "f  thickly  settled  sections  being  divided  by  greal  stretches  "f 
unsettled  territory  to  conned  which  by  additional  copper  circuits  would 
mean  tremendous  expense,  and  this,  therefore,  seems  to  be  a  rather  impor- 
tant step  in  the  expansion  of  communication  systems  in  this  country. 

AUTOMATIC  TELEPHONE 
Interconnection    between    subscribers   <>n    this   system    is   effected    by 

means  of  what  is  known  as  a  dial  or  pulsing  mechanism  with  which  each 
subscriber  -'at  ion  i-  equipped  and  by  means  of  which  lie  set-  up  his  own 
connections  with  any  subscriber  in  the  system,  which  eliminates  the  tele- 
phone operator  except  in  such  cases  where  toll  charges  have  to  lie  paiil. 
and  where  the  subscriber  desire-  the  ;--i-tan<-.    of  on  operator. 

While  there  have  been  automatic  systems  in  service  in  the  Western 
Provinces  for  some  years  past,  it  has  been  necessary  to  import  all  of  them. 
and  it  is  felt  that  the  fac»  that  equipments  <>f  local  manufacture  are  now 
available  will  very  rapidly  develop  the  use  of  the  automatic  telephone. 

LEAD  COVERED  TELEPHONE  CABLES 
Previous  to  1911  the  Largest  commercial  telephone  cab! nsisted  of 

KM)  pair-  of  L'_'-<ram.re  wires;  in  1911  this  si/.e  was  increased  to  600  pain, 
and  a  few  years  later  '.KM)  pairs  of  wires  were  placed  in  our  cable.  The 
development  of  telephone  cables  has  gone  Bteadily  forward,  until  last  year 
it  became  possible  to  place  1,200  pairs  of  24-gauge  conductors  in  a  single 
cable.  Hue  to  the  ever-increasing  population  in  the  large  centres  and  ever- 
decreasing  amount  of  Bpaee  available  for  cables  in  the  city  streets,  this  is 
looked  upon  as  a  very  important  development  in  this  line. 

ENSULATED  WIRE 
Enamel  insulated  wire  was  manufactured  in  Canada  during  1921  as  a 
result    of  developments  during   the   latter   part    of    L920.      This   wire   is   now 
manufactured  by  two  companies,  and   i-  used  in  large  quantities  in  the 

windings  of  various  apparatus  coils. 
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J.  H.  Trimingham  : — Mr.  Wurtele  asked  me  if  I  would  present  the 
report,  due  to  his  unavoidable  absence. 

In  this  report  your  attention  is  drawn  to  the  increasing  use  of 
differential  relays,  to  the  automatic  sub-station,  and  to  the  Thermionic 
Valve,  which  is  very  fast  coming  into  use,  and  soon  bids  fair  to  displace 
the  rectifying  apparatus. 

There  is  also  one  point  which  is  not  mentioned  in  this  report,  but 
which  is  taken  up  in  the  Electric  Apparatus  Report  of  the  N.E.L.A., 
and  that  is,  that  they  have  asked  for  standard  specification  with  regard 
to  transformer  taps,  requiring  full  capacity  of  the  transformers  when 
they  are  used  on  the  taps.  In  the  specification  got  out  by  the  Can- 
adian Engineering  Standards  Association  the  requirements  are  "Taps 
with  reduced  capacity."  It  seems  to  me  that  there  is  a  discrepancy 
here,  because  in  step  down  transformers  you  probably  want  maximum 
capacity  of  the  transformer  when  you  have  to  use  it  on  the  taps  to 
give  high  voltage  on  the  secondary  side.  I  think  there  might  be  dis- 
cussion on  that  point. 

Mr.  Wurtele  wanted  me  to  thank  the  manufacturers  for  their  help 
in  this  report,  particularly  the  Canadian  General  Electric  Company,  the 
Westinghouse  Company  and  the  Northern  Electric  Company. 

I  think  that  is  all,  Mr.  Chairman. 

President: — Gentlemen,  this  report  has  been  presented,  and  is 
open  for  discussion.  We  should  not  pass  by  this  very  important  subject 
without  some  discussion  on  two  or  three  matters  that  are  touched  upon 
here.  The  question  of  relay  protection  is  almost  a  subject  by  itself, 
and  is  only  put  in  in  connection  with  this  apparatus  because  relays  have 
become  almost  a  part  of  the  equipment  which  they  protect.  I  think  it 
has  been  the  experience  of  all  men  who  have  followed  operating  con- 
ditions in  large  systems  that  the  great  improvements  we  have  been 
looking  for  for  so  long  in  protective  relay  systems  is  really  at  hand 
now.  The  men  designing  and  building  these  relays  have  at  last  worked 
out  the  intricate  problems,  and  are  giving  us  relays  that  really  do  the 
things  they  are  expected  to  do,  and  that  don't  do  the  things  they  ought 
not  to  do.  So  that  we  are  getting  relay  systems  to-day  that  really 
function  as  they  should,  and  give  us  protection. 

The  first  line  of  attack  was  to  protect  the  larger  units  of  trans- 
formers and  generators,  and  it  was  of  course  this  differential  relay 
system  that  was  first  developed  in  this  country,  and  that  was  originally 
applied  to  transformers.  The  Shawinigan  Company  applied  this,  i 
think,  for  the  first  time  in  this  country,  at  least  to  the  generator  units, 
and  I  may  say  that  I  think  now  it  has  become  the  almost  universal 
custom  to  protect  the  generators  against  failure  by  means  of  this 
differential  system.  It  really  does  not  protect  the  generator  against 
failure,  but  it  does  against  result  of  failure.  These  coils  now  will  get 
the  machine  off  the  buss  bar  so  quickly  that  the  arc  hasn't  time  to  do 
damage,  or  the  same  amount  of  damage  to  the  iron  laminations  of  the 
machine.     Without  such  protection  not  only  would  the  coils  be  damaged 
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but  the  iron  itself  would  l>e  so  badly  damaged  that  probably  every 
machine  would  have  to  be  restacked  in  whole  or  part.  In  the  next 
few  years  we  are  going  to  see  private  systems  put  in  that  are  going 
to  do  the  job. 

In  the  development  of  these  Thermionic  Valves,  the  result  is  just 
briefly  touched  on.  In  this  meeting  we  can  hardly  pass  this  wonderful 
development  of  radio  equipment  without  mentioning  it.  While  we  do 
not  wish  to  get  tied  up  with  anything  that  is  nothing  more  than  a 
popular  fad,  nevertheless  the  fact  is  there  are  thousands  of  sets  being 
sold,  and  manufacturers  are  going  into  a  great  business  developing 
radio  apparatus.  This  probably  will  pass  through  the  same  phase  that 
all  of  these  things  do,  and  as  the  systems  improve,  and  the  scheme  gets 
more  reliable,  and  when  somebody  can  get  some  scheme  by  which 
broadcasting  stations  will  get  paid  for  their  service,  the  whole  thing 
will  settle  down  and  we  will  see  a  new  electrical  business. 

The  rating  of  machinery  is  pretty  well  established  in  the  A.I.E.E., 
but   our   manufacturers   are   constantly    pushing    up    their    ratings,   and 

ay  we  find  in  Canada  at  least  two  ratings  in  standard  equipment — 
machines  rated  at  45  and  55  degrees,  I  think.  It  makes  a  lot  of 
difference  to  the  operating  companies.  It  seems  hardly  fair  to  us 
that  the  public  should  be  using  a  10  horsepower  motor  when  another 
manufacturer   is   calling   that   same    motor  a   IVz-      Obviously,   there   is 


41,000  II.P.l.P.  Mor- 
ris Turbine  and  20-ft. 
I/arner-Johnson  Hy- 
draulic Valve,  both 
built   by    us   for    the 

Shaw  in  I  (an  \\  ater 
and  Power  ( !ompany 


i  in-  k.i.iin   Electric  Steam  Generator  converts  surplus  alternating 
current  Into  heat  with  a  loss  ,,i   i,.,s  than  Bra  per  cent.     The  coal 

saved  pays  (or  it  in    a    short  time.      May    VM    semi    yon    Information? 
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something  wrong.  I  do  not  think  the  public  is  interested  whether  a 
machine  runs  at  55  or  60  or  30  degrees,  but  they  want  a  motor  that 
has  got  on  the  nameplate  a  certain  size.  I  believe  we  should  discuss 
that  matter  and  see  whether  we  cannot  get  manufacturers  to  agree  that 
they  should  not  use  these  contrary  and  contradicting  statements,  at 
least  as  regards  the  capacities  of  these  motors,  to  the  general  public, 
who  are  quite  ignorant  of  the  fact  that  the  temperature  has  something 
to  do  with  the  horsepower.     I  should  like  that  matter  to  be  discussed. 

E.  Vinet: — The  question  of  rating  which  you  have  touched  upon  is 
coming  to  the  fore.  The  Canadian  Engineering  Standai'ds  Association 
have  appointed  a  committee  to  look  after  this  matter  and  they  are  to 
have  a  meeting  this  afternoon.  There  is  no  doubt  that  the  rating  of 
motors  is  somewhat  overlooked  on  account  of  the  fact  that  people  very 
often  are  not  conversant  with  electric  motors;  they  expect  a  motor 
to  do  more  work  than  it  is  rated  at.  On  the  other  hand,  certain  con- 
tracts are  based  on  the  rating  of  the  motor  and  this  should  be  considered. 
I  do  think  this  ought  to  be  discussed  here,  because  whatever  may  be 
said  here  may  be  of  help  in  formulating  policy  to  be  followed  by  the 
Canadian  Engineering  Standards  Association. 

P.  S.  Gregory: — I  do  not  know  whether  it  is  in  the  province  of  this 
Association  to  say  what  the  temperature  rating  of  small  induction 
motors  should  be,  I  believe,  the  figure  should  be  fixed  by  the  Canadian 
Engineering  Standards  Association,  but  I  do  think  it  might  help  their 
work  if  we  went  on  record  as  favoring  one  standard  temperature 
rating  for  the  small  induction  motor.  It  is  of  great  importance  to  the 
member-companies,  because  there  are  so  many  contracts  drawn  in 
which  installed  capacity  forms  the  basis  of  demand  charge.  I  would 
therefore  like  to  move  that  this  Association  is  of  the  opinion  that  one 
standard  temperature  for  the  rating  of  induction  motors  should  be 
adopted  throughout  Canada. 

President: — Is  there  any  discussion  on  this? 

P.  T.  Davies: — Thei'e  are  one  or  two  ways  of  taking  care  of  this 
matter.  A  motor  can  have  two  ratings.  We  can  also  protect  ourselves 
by  a  clause,  that  in  the  event  of  the  load  on  the  motor  exceeding  its 
rated  capacity,  we  shall  have  the  right  to  charge  upon  the  test  as  taken. 
There  are  two  ways  in  which  we  ca"n  control  the  situation  as  regards 
our  own  operations.  Personally,  I  am  in  favour  of  one  type  of  motor 
with  one  rating. 

A.  A.  Dion  : — I  might  say  I  am  strongly  in  favour  of  it,  and  if  this 
uniform  rating  should  conform  with  that  of  the  A.I.E.E.,  it  would  also  be 
an  advantage,  since  motors  of  American  make  are  used  here. 

Speaking  outside  of  the  motion  for  the  moment,  I  would  like  to  take 
up  the  point  raised  by  the  gentleman  who  presented  the  report,  as  to 
the  discrepancy  between  the  requirements  of  transformers  with  tap- 
demanded  by  the  N.E.L.A.,  and  those  specified  by  the  Canadian  Electric 
Standards  Association.  He  spoke  of  a  discrepancy  there  which  was 
undesirable.  I  would  like  to  point  out  there  is  really  no  discrepancy, 
because  the  Canadian  Standards  Association's  sub-Committee  on  trans- 
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formers,  of  which  I  happen  to  be  Chairman,  did  not  touch  on  step-up 
top-down  transformers.  Tin-  specifications  refer  only  to  service 
transformers,  to  be  used  on  poles  within  certain  voltages.  The  Com- 
mittee accepted  this  decreased  capacity  On  taps  to  satisfy  the  manu- 
facturers.    This   is   hot    important   as   long  M    we   know. 

Mk.  Bryder: — There  are  perhaps  two  ways  of  looking  at  this  prob- 
lem of  temperature  rise  machines,  especially  from  the  point  of  view  of 
charging  for  the  installed  capacity  of  machines.  We  "have  different 
classes  of  installations  and  different  temperature  ratings  of  machine- 
in  the  country.  Instead  of  trying  to  standardize  those  too  much 
before  they  have  settled  to  a  permanent  basis,  it  might  be  possible  to 
standardize  the  method  of  fixing  the  rating  for  installed  capacity, 
show  definitely  what  I  mean,  suppose  figure  of  roughly  15  per  cent, 
is  adopted  as  the  difference  between  40  and  50  degree  machine.  In  the 
ab.-ence  of  definite  statement  from  the  manufacturer  of  the  particular 
machine,  it  would  not  be  amiss  for  power  company  to  make  a  ruling 
that  their  rate  of  installed  capacity  should  be  so  much  for  a  certain 
temperature  rise  machine,  and  if  the  machine  is  of  the  other  temperature 
rise,  then  correction  factor  of  15,  or  whatever  percentage  might  be 
agreed  upon,  should  be  adopted. 

PRESIDENT:—  May  I  ask  this  question  .  Manufacturers  do  not  stamp 
the  temperature  rise  on  their  machines,  do  they,  together  with  the 
horsepower? 

Mr.  Brvder: — The  temperature  rise  can  always  be  found  from  serial 
number  of  the  machine,  by  looking  for  it.  I  believe  that  will  be  true 
of  any  manufacturing  company,  in  a  large  number  of  cases.  You  will 
find  temperature  rise  of  machine  stamped  on  the  name  plate,  and  a 
place  for  it.  Certainly  it  would  be  found  whether  the  machine  was  a 
40  or  50  degree  machine.  Temperature  rise  of  machines  is  shown  by 
these  photographs.  These  generators  are  100  degree  rise  machines,  or 
110 — somewhere  around  there — and  that  type  of  insulation  has  been 
used,  and  can  be  used  on  comparatively  small  machines.  I  do  not 
know  that  it  has  been  used  on  induction  motors,  but  it  has  been  used 
on  small  generators.  Machines  that  have  been  insulated  with  the  latest 
kind  of  insulation  can  be  made  quite  safe  for  100  degree  rise. 

P.  S.  GREGORY: — It  is  not  at  all  the  intention  of  this  motion  that 
it  will  apply  to  generators  or  any  apparatus  that  might  not  be  con- 
sidered as  quantity  production  apparatus.  I  do  not  think  any  of  the 
member  companies  would  draw  up  a  contract  in  which  the  installed 
capacity  was  basis  of  charge  where  amount  of  power  purchased  was, 
..  over  100  H.P.,  probably  50  H.P.  would  be  the  limit. 

It  is  true  the  quality  of  the  insulation  is  always  improving,  but 
there   is   no  reason   why  one   figure  should   not   now   be  adopted,  which   in 

futui  might   be  changed   by   manufacturers   by   agreement.     1 

think  one  standard  should  be  adopted  and  adhered   to  for  the  Dominion. 

\.  STANGER:  '"  me  thai   a  very  important  figure  of  the 

rating  of  a   motor   is   left   off  the   name   plate,   and   thai    the    limplesi 
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solution  of  this  difficulty'  would  be  to  have   it  included  as  a  part  and 
parcel  of  the  rating. 

While  a  motor  is  designed  to  develop  its  name  plate  capacity  with 
a  definite  temperature  rise,  the  latter  important  figure  is  practically 
never  marked  on  the  name  plate,  and  as  a  consequence  small  motors 
are  sold  to-day  almost  on  a  parallel  with  the  method  used  by  the 
merchant  in  the  Lincoln  Meter  Company  advertisement,  who  measures 
the  width  of  his  cloth  and  guesses  at  the  length. 

President: — My  own  thought  was  along  similar  lines,  except  this, 
that  the  difficulty  with  any  operating  company,  when  it  gets  away 
from  the  cities  where  there  is  perhaps  a  little  more  expert  knowledge 
in  these  things,  is  that  the  customer  invariably  reads  the  nameplate 
on  the  motor — then  if  there  is  any  argument  about  the  matter,  he  points 
to  the  nameplate  as  the  last  word  to  be  said.  He  isn't  going  to  take  the 
serial  number  of  the  motor  and  write  the  manufacturer  and  ask  what 
the  rise  is.     He  says:  "It  is  a  10  H.P.  motor." 

We  cannot  object  to  manufacturers  rating  their  motors  at  anything 
they  please.  If  they  can  build  these  with  better  insulation,  that  is 
quite  all  right,  but  they  should  stamp  on  the  nameplate  that  this  motor 
is  rated  at  10  H.P.,  40  degree  rise.  That  is  all  we  want.  There  should 
be  an  agreement  that  the  rating  of  all  induction  motors  in  quantity 
production  should  be  made  at  a  certain  temperature  rise,  and  it  should 
be  made  separately  with  all  manufacturers,  and  then  we  can  meet 
on  common  ground. 

We  ought  to  get  something  more  on  this,  because  I  am  sure  this 
is  an  important  matter  for  other  companies,  as  well  as  ourselves,  who 
have  had  similar  experience. 

Mr.  Redd: — Mr.  President,  in  regard  to  the  commercial  side,  take 
for  instance  the  City  of  Toronto.  They  are  billing  everything  on  demand 
regardless  of  the  rating  of  the  motors.  At  the  present  time  our  Com- 
pany has  ordered  1100  demand  meters.  They  measure  everything,  re- 
gardless of  the  loading  of  the  motors. 

President: — That  can  be  done  in  cities,  but  you  cannot  afford  it 
out  in  the  country,  where  a  man  is  putting  a  3  or  5  H.P.  motor  in  the 
farm  house,  where  you  cannot  afford  to  spend  money  on  demand  meters. 
There  are  lots  of  cases  opening  up  where  you  can  come  to  an  agreement 
basis,  but  you  have  to  have  some  charge  by  which  capacity  of  the 
motor  corresponds  with  rough  measure  of  the  demand. 

Mr.  Maclachlan,  have  you  anything  to  say  about  this  ? 

W.  Maclachlan: — I  cannot  contribute  anything  on  this  subject,  but 
I  would  like  to  point  out  one  thing  in  connection  with  radio,  which  was 
brought  up  at  N.E.L.A.  meeting.  It  was  pointed  out  that  when  broad- 
casting, the  ether  was  very  much  crowded,  and  suggested  that  by  the 
use  of  your  distribution  you  can  do  a  great  deal,  and  possibly  develop 
quite  a  business  with  your  consumers,  by  using  lamp  socket  to  connect 
up  to  the  distribution  system,  utilizing  it  as  aerials.  It  was  pointed  out 
that  a  number  of  sockets  have  just  been  put  on  the  market  for  this 
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purpose.  It  is  something  the  X.K.I. .A.  member  companies  are  working 
on,  and  possibly  within  the  near  future  further  developments  along 
that  line  will  be  announced.  Of  course,  the  commercial  Bide  of  it — 
receiving  compensation  for  the  Bervice  rendered,  what  the  profit  Bhould 
be,  will  have  t<>  be  worked  out  in  the  future.  The  use  <>f  directed  wave 
for  local  broadcasting,  and  then  arranging  for  receiving  the  longer 
broadcasting  over  the  straight  radio,  is  certainly  a  thinyr  of  not  \ 
far  future. 

Mk.  Mi'Intyre: — Last  week  the  Head  of  the  Radio  Corporation  of 
America,  in  discussing  the  future  development  of  radio,  told  of  a  new 
tube  which  has  been  developed  and  will  be  on  the  market  in  a  few 
months,  that  will  run  on  dry  batteries.  He  stated  his  belief  that  the 
ultimate  development  will  be  an  equipment  energized  by  the  commercial 
liphtinn  circuits. 

L.  W.  Pratt:  —  Mr.  Chairman,  I  am  entirely  sympathetic  with  Mr. 
Gregory's  motion,  and  I  believe  that  we  should  endeavor  to  do  some- 
thing to  standardize  motors  (which  may  perhaps  prove  a  contentious 
point  in  dealings  with  our  customers),  but  I  will  say  that,  so  far  as 
my  Company  is  concerned,  we  have  a  very  large  load  in  which  the 
connected  load  basis  plays  a  very  important  part,  either  by  way  of 
minimum  charge  or  basis  for  discount  for  high  load  factor.  We  have 
found  that  it  is  quite  satisfactory  to  us  to  take  the  name  plate  rating, 
and  I  cannot  recall  in  fifteen  years'  experience  with  the  Hamilton 
Company  that  we  have  ever  had  an  argument  with  a  customer  over  the 
question  of  the  rating.  We  have  been  content  to  take  the  name  plate 
rating,  and  while  perhaps  in  some  cases  we  have  got  a  little 
the  worst  of  it,  taking  everything  together  we  have  not  suffered  to  any 
extent,  and,  as  I  said  before,  business  has  been  carried  on  without 
friction  with  our  customers. 

Mr.  Anderson: — I  think  that  the  manufacturer  ought  to  be  more 
than  pleased  to  manufacture  only  one  kind  of  motor,  and  it  seemed 
to  me  that  if  he  could  come  to  an  understanding  on  this  and  manufacture 
the  one  kind,  he  would  simply  have  the  one  type  of  motor  to  make,  and 
could   make   it  much  more  cheaply  than  a  variety. 

With  reference  to  installing  metering  apparatus  for  each  motor  and 
Belling  current  entirely  on  demand,  this  applies  already  in  towns  and 
cities  where  you  have  banks  of  transformers,  with  the  benefit  of  a  lot 
of  meters.  You  can  allow  this  without  any  great  loss,  but,  I  believe, 
where  we  have  it  out  in  the  country  and  customer  wants  a  10  H.P.  motor, 
we  install  wires  and  line  and  transformers  to  run  a  10  H.P.  motor;  most 
of  the  time  he  may  be  only  taking  2  or  3  H.P.,  and  in  that  event 
we  are  not  able  to  bill  him  for  his  installed  capacity  of  motor. 

A.  B.  Cooper: — Speaking  of  the  meters,  I  suggest  that  this  problem 
mi^ht  be  dealt  with  in  the  same  manner  as  the  temperature  of  trans- 
formers was  handled. 

Referring  to  Mr.  Gregory's  suggestion,  I  question  whether  that 
applies    to    induction    motors.      The    Canadian     Engineering    Standards 
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Association,  faced  with  that  problem,  decided  to  handle  the  Bell  type 
of  transformer,  and  segregated  them  from  the  power  or  station  trans- 
formers. We  developed  from  that  a  standard  rating,  which  I  believe 
is  satisfactory,  and  all  manufacturers  are  supplying  uniformly  rated  trans- 
formers for  Bell  type  work.  We  still  have  power  transformer  require- 
ments for  35,  40  and  55,  with  possible  proficiency  of  55  degrees.  I  think  that 
if  this  motion  is  acted  on,  following  recommendation  of  this  Association 
for  definite  standardization  of  temperature  rise,  and  referred  to  the 
Canadian  Standards  Association,  that  you  will  get  quick  and  satis- 
factory results. 

President: — This  motion  was  put,  I  take  it,  to  get  an  expression 
of  opinion — the  matter  is  to  be  discussed  further  in  the  Executive 
Session —  this  is  only  to  find  out  the  feeling  of  this  meeting.  I  think 
it  is  only  fair  to  the  manufacturing  companies  to  remind  you  gentlemen 
of  the  fact.  Really,  we  cannot  specify  as  to  what  the  rating  is.  In 
fact,  it  does  not  .matter  very  much  what  the  rating  is,  so  long  as  there 
be  uniform  ratings.  Furthermore,  it  would  be  Very  bad  business  on 
our  part  to  try  to,  in  any  way,  prevent  any  improvements  to  apparatus 
which  are  going  to  lessen  their  cost  to  the  customer,  and  obviously  when 
the  manufacturers  can  build  fewer  types  of  machines,  they  should  be 
cheaper.  So  that  our  whole  feeling  is  in  favour  of  the  motion.  At 
the  same  time  we  meet  constantly  the  question  of  the  man  who  knows 
nothing  about  rating  of  machinery,  and  very  little  about  electrical 
machinery  of  any  kind.  He  cannot  understand  why  one  machine  runs 
at  one  temperature,  and  another  machine  of  the  same  horsepower  runs 
at  a  different  temperature,  and  he  does  not  appreciate  why  he  has  been 
asked  a  presumably  lower  price  for  a  hotter  machine.  However,  I 
think  we  could  avoid  all  that  if  we  could,  as  Mr.  Cooper  has  just  said, 
get  the  Canadian  Engineering  Standards  Association  rating  on  the 
motor  in  addition  to  the  manufacturer's  rating.  That  would  be  the 
proper  way  of  doing  it.  If  there  is  no  further  discussion,  are  we  ready 
for  the  question? 

All  in  favour  of  Mr.  Gregory's  motion  raise  their  right  hand. 
(Carried  unanimously). 

We  will  pass  on  to  the  next  report — Report  of  the  Underground 
Systems  Committee. 

C.  T.  Barnes: — I  think  any  engineer,  when  he  starts  on  the  design 
of  a  power  house  or  substation,  or  the  re-design  of  an  old  one,  will  find 
it  of  value  to  read  over  the  reports  of  the  Electrical  Apparatus  Com 
mittee,  not  only  this  year's  report,  but  go  back  over  the  reports  of  the 
last  three  or  four  years.  On  reading  over  this  year's  report  I  came 
to  the  conclusion  that  something  further  should  have  been  said  along 
a  certain  line.  I  made  some  notes  with  the  idea  of  presenting  them, 
but  fortunately  I  looked  up  the  reports  for  two  Or  three  years  past, 
and  found  the  whole  question  had  been  covered  more  thoroughly  than 
I  had  done  myself.     Might   I   make   a   suggestion  with   regard   to  the 
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work  of  next  year's  Committee — that  some  reference  be  made  to 
progress  to  be  made  on  the  electric  steam  boili 

l'l'i  sin"  \T :     Let  as  pass  now,  meone  has  further  discussion 

on  this,  to  tin  •"  the  Underground  Systems  Commitl 
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VENTILATION  OF  TRANSFORMER  .MANHOLES. 
Your  Committee  Btudied  the  question  of  transformer  manhole  ventila- 
tion as  applied  to  the  dissipation  of  heat  generated  by  the  transformers 
tained  therein.     If  a  transformer  manhole  is  not  ventilated,  the  heat 

is  dissipated  by  conduction  through  the  transformer  manhole  walls  and 
floor,  and  by  radiation  through  the  manhole  roof.  It  is  obvious  that  at 
ordinary  temperatures,  and  given  a  fixed  wall  surface,  only  a  limited 
amount  of  heat  can  be  carried  away  by  conduction  and  radiation.  The 
amount  of  heat  which  can  be  carried  away  by  conduction  and  radiation 
varies  with: 

I     The  exposed   radiating  surface. 
II     The  temperature  difference  and  gradient  between  the  contained 
air  and  the  outside  air. 
Ill     The  temperature  difference  and  gradient  between  the  interior  and 
exterior    wall    surfaces    and    also    between    the    exterior   wall 
surface  and  the  adjacent  soil. 
IV     The  thermal  properties  of  the  material   forming  the  walls. 
V     The  thermal  properties  of  the  soil  adjacent  to  the  walls. 
For  a  transformer  of  say  350  K.  V.  A.,  consisting  of  two  100  K.  V. 
A.  transformers,  the  three  50   K.   V.  A.  transformers,  the  iron  loss  of 
one  type  of  subway  transformer  is  approximately  1,450  watts,  and  the 
copper  loss,  assuming  a  load  factor  of  60  per  cent,  is  2,380  watte,  giving 
a   total  loss   of  3,830  watts,   this   being  equivalent  to  a  heater  of   this 
icity  placed  in  the  transformer  manhole  and  allowed  to  operate  con- 
tinuously.    The    transformer    capacity    which    can    be    operated    in    an 
ordinary  manhole  of  approximately  12  ft.  x  8  ft.  x  8  ft.  varies,  depending 
on  local  conditions,  but  it  is  generally  agreed  that  for  a  capacity  above 
J--.0    K.   V.    A.,   it   is   necessary  either   to   have    larger    manholes    or    use 
means  of  ventilation.     The   ventilation  can   be   either   natural   or 
d.    Forced  ventilation  consists  of  adequate  openings  for  the  incoming 
and  outgoing  air,  the  outlet  commonly  used  being  a  pipe  extending  above 
the  sidewalk  level  either  at  the  curb  or  in  adjacent  openings  exhausting 
the  warm   air. 

Natural  ventilation  can  be  secured  by  providing  ventilating  ducts 
from  the  opposite  walls  to  the  roof;  two  such  duets  are  required,  one 
leading  from  the  bottom  and  the  other  from  the  top  of  the  manhole. 
\  intilated  covers  are  installed  over  each  duct  to  give  a  free  path  to  the 
incoming  and  outgoing  air.  As  the  cool  air  naturally  falls  to  the  bottom 
of   the   manhole,   it   is   consequently   drawn   by   convert  ion    across   the 
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Chart  showing  results  obtained  with  one  manhole  in  Montreal  by 
installing  a  ventillated  cover. —  (See   preceding   page) 
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transformer  manhole  t<>  the  outlet  at  tho  opposite  end.     It  is  conto 
by  some  that  the  ventilation  attained  by  this  method  may  become  in- 
effective, due  to  interference  between  the  warm  air  ascending  and  the 

ribr  air  currents  produced  by  wind. 

ither  method  of  natural   ventilation  is  obtained   by   replacing  the 

:  transformer  manhole  covers  with  ventilated  covers.  The  accom- 
panying diagram  shows  the  difference  in  temperature  of  a  transformer 

manhole    when    equipped    with    solid    and    ventilated    rovers    respectively. 
The  manhole  in  question  was   ll!  ft  long,  7  ft.  6  in.  wide  ar)d  8  ft.  6  in. 

.  the  thermometer  being  placed  at  a  height  of  four  feet  from  the 
Moor.  The  solid  covers  were  of  cast  iron  three-quarters  of  an  inch  in 
thickness.  The  ventilated  cover  was  divided  into  three  sections,  each 
sution  being  eighteen  inches  wide  by  thirty-six  inches  long,  and  was 
fabricated  of  one  and  one-quarter  inch  by  one-quarter  inch  material 
placed  on  edge  and  spaced  three-eighths  of  an  inch  apart.  The  total  area 
of  the  cover  was  thirteen  and  a  half  square  feet,  giving  an  actual 
opening  to  the  air  of  approximately  fifty  per  cent,  of  the  above  area. 

The  decrease  of  temperature  obtained  by  this  method  is,  of  course, 
limited.      The    temperature   curve    shows    that   the    temperature   of   such 
a    manhole   can   be    materially    lowered   and    in   many   cases    provide 
suitable  means  of  keeping  the   temperature  of  the  transformers  within 

limits. 
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Your  Committee  recommends  that  the  study  of  transformer  manhole 
ventilation  be  continued  by  the  incoming  Committee,  and  that  another 
test  be  made  on  this  manhole  when  warm  summer  weather  prevails,  to 
ascertain  if  the  same  relative  decrease  of  temperature  would  exist  under 
these  conditions. 

PARAFFIN  WAX  AS  A  CABLE  JOINT  FILLER. 
Your  Committee  took  up  the  question  of  cable  jointing  compounds 
with  a  view  of  determining  the  suitability  of  paraffin  wax  as  a  filling 
material  for  cable  joints.  Correspondence  was  carried  on  with  the 
leading  cable  manufacturers  regarding  the  characteristics  of  an  ideal 
cable  compound,  the  following  specifications  was  submitted,  and  is  re- 
produced here: — 

The  compound  shall  have  the  following  properties: — 
I     Ability  to  completely  fill  the  joint  and  unite  itself  to  the  walls  of 
the  container,  the  conductors  or  their  insulated  covering,  avoid- 
ing even  minute  air  spaces. 
II     Sufficient  pliability  to  allow  for  movement  of  the  splice  due  to 
temperature    changes    or   to    mechanical    interference    and   to 
maintain  itself  in  contact  with  the  conductors  and  container. 
Ill     Non-injurious  to  the  container,  conductor  or  insulating  material. 
IV     Melting  point  high  enough  to  ensure  plasticity  under  ordinary 
working  conditions  and  low  enough  to  prevent  injury  to  the 
insulating  material  when  filling  the  joint. 
V     Non-hydroscopic  and  ability  to  resist  the  entry  of  water  into  a 
joint. 
VI     Dielectric  strength  equal  or  greater  than  that  of  the  cable. 
VII     Low  dielectric  loss. 

A  filling  compound  can  be  purchased  from  different  cable  manu- 
facturing companies,  which  is  guaranteed  by  them  to  posses  the  above 
characteristics. 

The  characteristics  of  paraffin  wax  do  not  entirely  conform  to 
requirements  of  numbers  I,-  II,  IV  and  V.  Paraffin  wax,  however, 
possesses  one  quality  of  great  advantage  in  making  joints  on  paper 
insulated  cable,  viz.:  its  great  penetrating  property  when  hot,  enabling 
the  moisture  to  be  easily  and  readily  expelled  from  the  joint. 

The  various  degrees  of  success  experienced  by  jointers  in  using 
different  cable  compounds  can,  in  many  cases,  be  attributed  to  either  the 
insulating  quality  of  the  material  used  in  forming  the  joint,  or  in  the 
method  of  making  the  joint. 

In  speaking  of  improper  material  particular  reference  is  drawn 
to  the  use  of  cotton  tape  for  insulating  purposes,  which  on  account  of 
its  porosity  tends  to  lower  the  apparent  dielectric  strength  of  the  joint 
as  a  whole.  The  reverse  is  true  of  paper  tape  when  properly  applied,  i.e., 
free  from  wrinkles  and  cracks  and  laid  on  evenly  and  tightly. 

This  was  pointed  out  by  Mr.  W.  A.  DelMar  in  his  communication  to 
the  Underground  Systems  Committee,  N.E.L.A.,  1922. 
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In  the  Appendix  t..  the  Report  <>f  the  Underground  Systems  Com- 
mittee, N.E.L.A.,  1921,  page  1807,  specifications  will  be  found  for  making 
up  joints  <>n  hitfh  tension  cables.  Anyone  interested  in  making  cable 
joints  would  be  well  advised  to  read  these  specifications. 

Your  Committee  recommends  that  the  question  of  joints  and  jointing 
material  for  paper  insulated  cables  be  studied  by  the  incoming  Committee, 

and,  if  possible,  general  specifications  made  for  the  making  up  of  13,200 
volt  cable  joint.-. 

DIELECTRIC   LOSS  ON    PAPER   INSULATED   LEAD  COVERED 

CABLES 

A'ith  regard  to  dielectric  loss,  your  Committee  studied  this  so  far  as 
was  possible  in  light  of  the  report  made  by  the  Cable  Research  Sub- 
committee of  the  National  Electric  Light  Association  last  year.  The 
matter  was  discussed  with  representatives  of  the  cable  manufacturers 
in  Canada,  and  it  was  evident  that  at  the  present  time  the  manu- 
facturers have  not  given  this  point  very  much  consideration  and  are 
not  seriously  prepared  to  consider  the  matter  in  purchaser's  specifica- 
tions, nor  is  there  at  the  present  time  facilities  in  Canada  for  the 
commercial  checking  of  the  eharacteristics  of  cables  in  this  regard, 
though  a  certain  amount  of  laboratory  research  work  has  been  done. 
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The  report  of  the  Cable  Research  Committee  before  mentioned  dweit 
upon  the  comparative  importance  of  the  dielectric  loss  clause  in  specifica- 
tion showing  that  it  is  at  times  quite  an  important  factor  and  the  report 
actually  recommends  that  for  voltages  above  7,500  volts  purchasers  should 
insist  upon  a  dielectric  loss  guarantee  from  the  manufacturer. 

Your  Committee,  however,  feels  that  the  matter  is  at  the  present 
time  in  a  somewhat  embryonic  stage,  and  that  even  in  the  United 
States  the  manufacturers  are  not  all  agreed  upon  this  matter  of 
dielectric  loss.  We  recommend  that  the  incoming  committee  carefully 
watch  developments  so  that  everj'  advantage  may  be  taken  of  progress 
made.  However,  it  does  not  at  the  present  time  care  to  make  definite 
recommendations,  as  it  is  fairly  evident  that  this  question  of  dielectric 
loss  can  be  stressed  to  such  an  extent  as  to  cause  the  neglect  of  other 
important  considerations  in  cable  characteristics  and  in  cable  manu- 
facture. 

THE    BALANCED   VANE   ELECTROSCOPE   AND    NEON   TUBE   AS 

A  MEANS  OF  DETECTING  HIGH  TENSION  POTENTIALS 

ON  UNDERGROUND  CABLES. 

During  the  year  a  balanced  vane  electroscope  as  used  by  the  Dis- 
tribution Department  of  one  of  the  power  companies  in  New  York  was 
shown  the  Underground  Systems  Committee  of  the  N.E.L.A.  A  de- 
scription of  this  apparatus  by  J.  W.  Mcllvane  may  be  found  in  the 
N.E.L.A.  Bulletin,  January,  1922.  This  electroscope  is  said  to  respond 
readily  to  voltages  above  500  volts.  At  12,000  V.  the  attraction  be- 
tween the  live  conductor  and  movable  vane  is  quite  vigorous  when  held 
at  a  distance  of  three  inches.  The  electroscope  can  be  tested  by  means 
of  a  polished  rubber  rod  electrified  by  rubbing  with  a  piece  of  silk.  The 
use  of  the  neon  tube  for  indicating  whether  a  cable  is  alive  or  not  was 
also  drawn  to  the  attention  of  the  N.E.L.A.  Underground  Systems 
Committee,  and  is  used  in  a  similar  manner  to  the  balanced  vane 
electroscope.  It  is,  of  course,  necessary  to  remove  the  metallic  covering 
of  the  cables  before  these  instruments  will  indicate.  It  is  suggested 
that  member  companies  try  out  these  instruments  to  see  whether  they 
are  of  practical  use  in  differentiating  between  charged  and  dead  cables, 
so  as  to  reduce  to  a  minimum  the  possibility  of  a  jointer  cutting  into  a 
live  cable. 

METHOD  OF  FASTENING  COVERS  TO  SUBWAY  TRANS- 
FORMERS 

Your  Committee  studied  this  question,  and  has  corresponded  with 
the  transformer  manufacturing  companies.  One  manufacturing  com- 
pany is  now  prepared  to  supply  covers  for  subway  transformers  in  sizes 
up  to  and  including  100  K.  V.  A.  capacity,  which  are  fastened  to  the 
transformer  case  by  means  of  one  central  bolt.  It  is  to  be  noted  that 
the  joint  between  the  transformer  cover  and  case  using  several  bolts  can 
be  made  water-tight,  if  the  bolts  are  properly  tightened.     It  is,  how- 
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,   found   that   in   practice  the   men    in   the   field   do   not    take   the   ne- 
.try  time  and   precaution   to  properly  set   these  holts.     Other  things 

being  equal,  there  ia  a  greater  chance  of  having  a  water-tight  joint  when 

one  strong  central  holt  is  used. 

LABOR    SAVING    DEVICES. 

It  might  be  of  interest  to  note  that  two  public  utility  companies 
ait  using  winches  on  their  gasoline  trucks  operated  by  their  cable  gangs. 
These  trucks  have  not  as  yet  been  in  use  a  sufficient  time  to  justify  a 
report  on  the  saving  effected.  This  subject  might  be  borne  in  mind  by  the 
incoming  committee. 

Respectfully  submitted, 

R.  B.  McDunnough, 

H.  D.  Johnston, 

R.  J.  Everest, 

W.  H.  Marsh, 

L.  A.  Kenyon,  Chairman. 

President:  —  Mr.  McDunnough,  in  Mr.  Kenyon's  absence,  is  going  to 
give  us  a  summary  of  this  report. 

R.  B.  MCDUNNOUGH: — The  report  starts  off  with  a  consideration 
of  the  methods  of  ventilating  manholes.  This  question  is  a  serious  one 
to-day  considering  the  large  transformer  capacity  installed  in  some  man- 
holes. The  copper  losses  amount  in  some  cases  to  3,000  or  4,000  watt-, 
and  you  can  imagine  what  the  effect  would  be  of  installing  a  3000  watt 
radiator  in  a  room  12x8x8.  Different  methods  of  ventilation  are  dis- 
cussed in  the  report  and  a  curve  is  printed  which  shows  the  result  ob- 
tained with  one  manhole  in  Montreal  by  installing  a  ventilated  cover. 
This  cover  had  approximately  50  per  cent,  open  air  space.  You  may  see 
by  the  curve  that  the  results  were  remarkable  on  page  122.  I  believe  that 
there  were  some  objections  on  the  part  of  the  City  Authorities  to  the  use  of 
these  covers,  and  these  objections  will  have  to  be  settled.  Some  of  the 
L'nited  States  companies  are  using  perforated  covers  with  good  results. 

Cable  Joint  Fillers. — Paraffin  wax  used  to  be  the  most  extensively 
used  filler,  but  there  are  great  objections  to  its  use.  This  matter  was 
taken  up  with  the  cable  manufacturers,  and  a  specification  for  joint 
filler  was  obtained  which  seems  to  meet  universal  approval.  You  will 
note  that  paraffin  wax  does  not  conform  to  some  of  the  requirements. 

Dielectric  Loss. — In  the  early  days  of  cables,  dielectric  losses 
amounted  in  some  cases  to  almost  as  much  as  the  copper  losses.  Manu- 
facturers do  not  seem  inclined  to  discuss  this  question  very  much  al- 
though they  are  gradually  improving  their  cables,  and  dielectric  loss 
has  been  decreased  until   it  is  practically  negligible. 

(Mr.  McDunnough  here  gave  an  experiment  with  the  Balanced  Vane 
Electroscope  and  Neon  Tube,  as  a  means  of  detecting  whether  win-  Lg 
alive   or   not.) 
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Another  matter  is  to  be  taken  up  with  the  manufacturers:  that  is 
the  method  of  fastening  transformer  covers.  It  is  found  that  when  the 
cover  of  the  transformer  has  several  bolts  around  'it,,  sometimes  in 
setting  up  the  cover  the  workmen  neglect  to  tighten  all  the  bolts.  Water 
in  some  cases  has  got  into  the  transformers  and  ruined  them.  Another 
method  is  to  have  one  bolt' through  the  center  of  the  cover.  In  connec- 
tion with  this,  there  is  an  air  seal  on  the  side  of  the  cover.  This  method 
is  very  satisfactory,  and  one  manufacturer  is  willing  to  install  this  type 
of  cover  on  the  larger  sizes  of  transformers. 

The  report  also  refers  to  some  labor-saving  devices  which  are  well 
worthy  of  attention. 

Another  point  not  referred  to  in  this  report:  that  is  the  testing  of 
cable  by  high  tension  dirrect  current.  For  this  purpose  a  kenetron  tube 
is  used,  and  the  results  obtained  by  some  companies  have  been  well 
worthy  of  mention.  Further  experiments  along  this  line  are  being 
continued. 

President: — Gentlemen,  we  might  have  the  overhead  systems 
Report,  and  then  we  can  discuss  these  together. 


REPORT  OF  THE  OVERHEAD  SYSTEMS  COMMITTEE, 

1922 

This  Committee  met  at  regular  "intervals  during  the  past  year  and 
discussed  various  subjects  of  interest  to  its  members,  and  amongst  other 
things  that  were  given  particular  consideration  were  heat  indicating  devices 
for  transformers  and  the  consideration  of  the  use  of  lightning  arresters. 
Various  questionnaires  dealing  with  these  subjects  and  others  were  sent  out 
and  answers  obtained. 

The  Committee  have  spent  considerable  time  considering  the  heat 
indicating  devices,  and  in  this  connection  we  cannot  but  mention  the  work 
done  by  one  of  its  members,  Mr.  Stanger,  who  was  responsible  for  the  pre- 
paration of  most  of  the  report  that  deals  with  this  important  subject. 

Various  other  items  were  considered  by  the  Committee  either  on  account 
of  enquiries  received  or  at  the  instance  of  Committee  members.  The  sub- 
jects so  dealt  with  were  size  and  spacing  of  cross-arms,  the  use  of  bare  and 
insulated  wire  and  also  the  question  of  adopting  a  standard  height  of  entry. 

In  connection  with  the  question  of  the  use  of  lightning  arresters  were 
the  following  questionnaires  to  Class  A  member  companies  : — 

1.     USE  OF  LIGHTNING  ARRESTERS 

(1)  State  voltage  of  lines  in  which  lightning  arresters  are  used  and 
the  tj'pe  of  arresters  used  for  each  voltage. 

(2)  State  where  the  lightning  arresters  are  used  and  the  reason  for 
such  locations;  also  past  experience. 

3       State  method  of  grounding  lightning  arresters  and  the  testing  of 

same. 

(4)  Give  any  further  details  that  should  enlighten  the  Committee  on 
the  subject  of  lightning  arresters. 


CANADIAN   INSULATORS 
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We  are  prepared  to  manufacture  special  de- 
signs to  suit  your  particular  requirements, 
if    our    standard    designs    are     not    suitable 

CATALOG     ON     REQUEST 

CODE    ADDRESS 
"Porcelain:    Hamilton -Ontario  " 

CODES 

Bentley's     Western  Union  Universal     Western  Union  5  Letter      A. B.C.  5th  Edition 
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The  following  replies  were  received  : — 

OX  2,300  VOLT  LINES 
9  companies  use  Garton-Daniels  arresters. 
6  Multi-Gap  with  resistance  arresters. 

1  "     Oxide  Film  arresters. 

1  "     Electrolytic  arresters. 

2  Expulsion  type  arresters. 

On  2,300  volt  lines  the  following  companies  use  : — 

GARTON-DANIELS  ARRESTERS 
Public  Service  Corporation,  Quebec. 
Reid  Newfoundland  Co. 
Northern  Ontario  Light  &  Power  Co. 
The  North  Shore  Power  Co. 
The  Hull  Electric  Co. 
The  Ottawa  Electric  Co. 
The  Continental  Heat  &  Light  Co. 
The  Stormont  Electric  Light  &  Power  Co. 
Toronto  &  Niagara  Power  Co. 

MULTI-GAP  ARRESTERS 
Reid  Newfoundland  Co. 
British  Columbia  Electric  Rly.  Co. 
Hamilton  Cataract  Power,  Light  &  Traction  Co. 
Q.R.L.H.  &  P.  Co.,  Ltd. 
Cataract  Electric  Co. 
Cape  Breton  Electric  Co. 

OXIDE  FILM  ARRESTERS 
Q.R.L.H.  &  P.  Co. 

ELECTROLYTIC  ARRESTERS 
Northern  Ontario  Light  &  Power  Co.,  Cobalt. 

EXPULSION  TYPE  ARRESTERS 
M.L.H.  &  P.  Co. 
Hamilton  Cataract  Power,  Light  &  Traction  Co. 

DO  NOT  USE  OR  NEED  LIGHTNING  ARRESTERS 
New  Brunswick  Power  Co. 

ON  VOLTAGES  HIGHER  THAN  10,000 
IS  companies  use  Electrolytic  arresters. 
6  ' "     Horngaps. 

3  "     Garton-Daniels. 
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12  TO  16,000  VOLT8 
-  companies  ass  Multi-Gap  with  resistance. 

ELECTROL1  TIC  ARRESTERS 

\. 
11,000    British  Columbia  Electric  Railwa; 

Northern  Ontario  Lighl  iV  Power  Co. 

Hull  Electric  Lighl  Co. 

12,000    Toronto  Power  I  Jo. 

Hamilton  Cataract  Power,  Lighl  &  Traotioa  Rly.  Co 

Toronto  &  Niagara  Power  < Jo. 
22,000     Hamilton  Cataraol  Power,  Lighl  &  Traction  Rly.  Co. 

( Jape  Breton  Electric  ( Jo. 
33,000    British  Columbia  Electric  Rly.  Co. 
44,00<)    Northern  Ontario  Lighl  &  Power  Co. 

Hamilton  Catarad  Power,  Lig'ht  &  Traetion  <  Jo. 

Q.R.L.H.  &  P.  Co. 

.".(), (HHI     North  Shore  Power  Co. 

The  Continental  Heat  &  Light  Co. 
60,000    Toronto  Power  i 

66,000     M.I..H   &  P.  Co. 
90,000    Toronto  Power  Co. 
110,000    The  Continental  Heat  &  Light  Co. 

GARTON-DANIELS 
12,000    Toronto  Tower  Co.  at  customer's  end. 

North  Shore  Power  '  \o. 
15,000    The  Continental  Heat  &  Light  Co. 

HORNGAP  ARRESTERS  WITH  CHOKK  COILS 
G.600    Catarad  Electric  Co 
12,000     M.I..I1.  &  P.  Co. 

North  Shore  Power  <  !o. 
■_■_'. 000    Canadian  Niagara  Power  <  Jo.     (They  connect  to  coke  tube 

resistances  with  choke  OOilfl  , 

25,000    M.L.H.  A  P.  Co. 

North  shore  Power  < Jo. 

MULTI-GAP  WITH   RESISTANCE 
22,000    Q.R.L.H.  A  P.  Co. 

<  'ape  Breton  Electric  (  'o 
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2.     STATE   WHERE  THE  LIGHTNING  ARRESTERS  ARE  PLACED 
AND  REASON  FOR  SUCH  LOCATIONS;  ALSO  PAST  EXPERIENCE 


At 
Ends  of 
Cables 


N.O.L.  &  P.  Co 

M.L.H.  &  P.  Co... 

Con.  Ht.,  L.  &  P.  Co . 

Hull  Electric  Co 

Can.  Niagara  Power  Co.     . 

Toronto  Power  Co 

Reid  Newfoundland  Co 

British  Columbia  Electric  Co. 
Cataract  Electric  Co "\ 


Hamilton  Cataract  Co . 
North  Shore  Power  Co . 


( )ttawa  Electric  Co. 


Toronto  &  Niagara  Power  Co 

Q.R.L.H.  &  P.  Co 

Stormont  Elec.  Light  &  Power  Co. 

Cape  Breton  Electric  Co 

New  Brunswick  Power  Co 


On 

End 

Line 

Gen. 

Sub- 

of 

near 

On 

Station 

station 

Line 

Trans- 
former 
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X 

X 

X 

X 
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X 

X 
X 

X 

1  Mile 

Apart 

X 

X 

X 

X 
X 

X 

X 

X 

X 

None 

.. 

X 

At  all 
H.T.  Ends 


X 

C4  per  mile) 
X 


X 


3.     METHODS  OF  GROUNDING   LIGHTNING  ARRESTERS 

Coils  of 

Burned 

Driven 

Ground 

Water 

Solid 

Wire  in 

How 

Plate 

Pipe 

Core 

Pipes 

Ground 

Soil 

Tested 

N.OX.&  P.  Co 

X 

M.L.H.  &  P.  Co 

X 

X 

Con.  Ht.,  L.  &  P.  Co 

X 

X 

Garton 

Hull  Electric  Co 

X 

Daniels 

Method 

Can.  Niagara  Power  Co. 

X 

.      .  . 

Toronto  Power  Co 

X 

Reid  Newfoundland  Co  .  .  . 

X 

British  Columbia  Elec.  Co 

X 

Cataract  Electric  Co 

X 

Hamilton  Cataract  Co.  .  .  . 

X 

X 

X 

North  Shore  Power  Co.  .  . 

X 

X 

X 

Magnet 

and  Lamp 

Bank  . 

Ottawa  Electric  Co 

X 

X 

Lamp 
Bank 

Q.R.L.H.  &  P.  Co 

X 

X 

.Stormont  EX.  &  P.  Co 

X 

Toronto  &  Niagara  Pwr.Co. 

X 

Total 

b' 

6 

1 

s 

1 

1 

New  Brunwsick  Co As  they  uo  not  use  lightning  arresters  they  do  not  use  grounds. 


Ferranti  Transformers 
Merit  Inspection 


IVMKIOK    \!l\\         25    K\  \    I  K  WS1  ()K\II  K 


and  the  Company  welcomes  it 


Compare    their   efficiency,   exciting    current,   over- 
load capacity,  light  weight,  insulation 
strength    and    general    con- 
struction details 
with  those  of  any  other  type 


Ferranti   Meter  and   Transformer 
Manufacturing  Company,  Limited 

.'(,  n.,1.1.-  sir.,  t     TORONTO  128   Bleary  Street,   MONTR]  \i 

<  n  Building,   HALIFAX  i  »=>  Market   /tonne,  WINNIPEG 

Northweetern  Engineering  and  Supplj  Company,  CALGAR1 

Northern  Ontario,  J.  P.  Bartleman.  Tlmmlna 
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THERMAL  TRANSFORMER  LOADING  INDICATORS 

For  various  reasons  Distribution  Transformers  are  fused  to-day  from 
100%  to  200%  over  their  capacity.  On  this  account  there  is  a  consider- 
able loss  through  burnouts  which  might  be  avoided  if  accurate  and  continuous 
knowledge  of  the  maximum  load  on  them  can  be  obtained.  We  watch 
our  generators  and  power-house  transformers  closely,  and  protect  them 
with  relays,  but  the  distribution  transformers  have  not  received  a  propor- 
tionate amount  of  attention. 

It  is  well  known  that  a  transformer  operated  near  the  safe  maximum 
temperature  has  its  life  considerably  shortened.  With  new  usages  of  elec- 
tricity, such  as  range  and  appliance  loads,  becoming  more  pronounced,  this 
may  easily  occur  when  the  method  of  testing  the  load  at  the  supposed  peak 
period  is  followed.  A  test  made  on  a  winter  evening  would  not  show  any 
load  on  the  network  due  to  ranges,  toasters,  etc.  There  is  also  a  certain 
percentage  of  loss  due  to  damaged  insulation,  caused  by  surges  or  lightning, 
that  I  am  convinced  takes  place  over  a  reasonable  period  of  time,  enough 
to  allow  a  damaged  transformer  to  be  located  and  removed  for  repairs 
before  the  trouble  has  gone  far  enough  to  require  complete  re-winding  if 
an  inspection  could  be  made  shortly  after  a  thunderstorm  in  the  vicinity. 

A  real  need  exists  for  a  simple  piece  of  apparatus  that  can  be  attached 
to  each  transformer  permanently  which  will  give  an  indication  of  overload 
or  trouble  in  the  transformer. 

The  practical  limit  of  loading  for  Distribution  Transformers  is  reached 
when  the  bottom  spot  in  the  transformer  reaches  the  safe  operating  tem- 
perature for  the  class  of  material  composing  it.  It  is  difficult  in  the  field 
to  actually  measure  this,  and  the  next  best  place  to  get  an  indication  of 
this  temperature  is  from  the  oil.  There  are  two  main  variables  in  the 
relationship  between  oil  and  hot  spot  temperatures:  construction  and  am- 
bient temperature.  The  effect  of  the  latter  is  to  a  certain  extent  dependent 
on  the  former,  but  it  is  not  difficult  to  find  the  allowable  maximum  oil  tem- 
perature under  the  most  adverse  conditions  for  any  type  of  transformer. 
From  the  oil  temperature  it  is  possible  to  obtain  a  constant  indication  of 
the  loading  of  any  transformer,  and  devices  coming  on  the  market  accom- 
plish this  in  two  main  ways,  positively  and  negatively.  That  is  to  say, 
they  measure  the  actual  temperature  in  degrees,  or  indicate  that  a  pre- 
determined temperature  has  not  been  reached. 

There  are  other  devices  which  operate  on  the  electrical  input  or  output, 
on  a  thermal  basis,  giving  a  record  of  the  highest  load  over  a  specified  time 
period. 

The  chief  requirements  of  a  permanent  device  to  indicate  transformer 
loading  are  : — 

(1)  Low  first  cost. 

(2)  Reliability. 

(3)  Positive  indication. 

(4)  Low  operation  and  maintenance  cost. 

(5)  Easy  calibration. 

(6)  Easily  read  and  re-set. 

(7)  Simple  and  waterproof  installation. 


drt  op  thk  Overhead  Systems   Committei  136 

1  Loh  Pirsi  Cobt.  The  amount  thai  ean  be  Bpent  to  fully 
equip  a  system  <>f  transformers,  inspeel    and  keep  a  suitable  - 

of  records,  needs  to  be  carefully  worked  out  in  each  individual  Com- 
pany from  their  costs  of  an>  testing  or  l< •:><  1  record  system  in  for 
present,  and  a  careful  analysis  of  the  yearly  transformer  loss 
separate  the  avoidable  ones;  only  these  should  cuter  into  this  part  of 
1  be  eaksulat  ion. 

As  an  «  xamplc.  When  the  Company  operates,  an  effioienl  Trans- 
former Repair  Shop,  the  cost  "t"  any  load  testing  Bystem  in  force  plus 
of  the  value  of  the  avoidable  burnouts  would  give  an  annual 
amount  which  could  safely  be  spent  on  a  thermal  protective  Bystem 
with  the  expectation  of  Baving.  That  is.  the  carrying  charges,  interest 
and  depreciation  on  the  value  of  the  devices,  phis  the*  annual  operating 
and  maintenance  charges,  should  l>c  less  than  the  afore-mentioned  sum. 

2  Reliability. — A  high  order  of  accuracy  i-  not  essential,  an 
indication  within  5°  C  will  lie  within  the  error  in  the  assumed  differ- 
enee  between  hot  spot  and  oil  temperature;  particularly  if  the  ducts 
beoODM  dogged,  or  in  zero  weather. 

:;  Positive  [nbii  ition.  Fully  as  valuable  information  as  the 
knowledge  that  a  transformer  is  overloaded  is  available  when  the  load 
carried  has  been  indicated  by  the  temperature,  as  underload  trans- 
formers are  easily  picked  out,  and  put  where  they  can  tie  worked  nearer 
capacity. 

1  Low  Opebati  no-Maintenance  Cost.  -  The  indication  of  the 
device  should  be  easily  Been  from  the  ground  to  allow  of  quick  inspec- 
tion. The  device  Bhould  be  rugged,  to  Btand  shipment  with  the  trans- 
former, and  movement  <>f  the  cover  for  oil  inspection,  wfryg*wg  taps, 

Easi  Calibration. — The   device   Bhould    be   easily    set    to 

operate  at  any  temperature  when  it  belongs  to  the  negative  class. 

Easily  Read  am>   Reset.— This    does    not    apply    to    the 

negative  class  read  from  the  ground,  but  where  the  indication  is  posi- 

ti\e  it  must  he  kept  in  mind  that  the  device  will  probably  lie  read  and 

•  t  by  a  lineman  wearing  spurs,  with  only  one  free  hand. 

(7)    Simple  and  Waterpbooi   [nstallation.    The  device  should 

be  easily  installed  in  the  tield  on  transformers  already  in  Berviee. 

The  various  del  ices  available  at   present  for  t  his  work  are  as  follows  : — 
ELECTRICAL. — Lincoln  Demand  Ammeter. 

<•.<  ;.L.-1 1  2  Ammeter. 
Negative  Class.     "Standard"  Semaphore. 

\v.  b1  inghouse"  Semaphore. 

"C.G.E."  Thermotel. 
FIVE.      (  'linical  or  Stricture  Thermometer. 

Packard  Transformer  Temperature  signal  Thermometer. 

O.E.-H2-LTNCOLN   DEMAND  AMMETERS 
These  operate  on  the  heat  storage  principle,  based  on  the  current  flow- 
ing in  the  circuit  measured,  and  allow  for  the  time  el. -mint  a-  affecting  the 
beating  of  a  transformer. 


136  Proceedings  Canadian  Electrical  Association 

The  current  is  made  use  of  to  heat  a  bi-metallic  strip  which  bends  and 
moves  a  pointer  through  a  mechanic  which  leaves  it  at  the  highest  indication 
reached.  Tbey  are  graduated  in  amperes,  and  register  approximately  85% 
of  a  steady  demand  in  A  of  the  time  period  of  the  machine. 

STANDARD  AND  WESTINGHOUSE  SEMAPHORES 

When  a  definite  predetermined  temperature  has  been  reached  in  the 
transformer  these  semaphores  display  a  signal  easily  visible  from  the  ground. 

"STANDARD"  SEMAPHORE 

The  actuating  principle  of  this  device  is  a  coil  of  bi-metallic  strip,  which 
causes  rotation  of  a  shaft  in  proportion  to  the  temperature  to  which  it  is 
subjected.  On  the  top  of  the  shaft  is  an  adjustable 'disc  with  a  notch  cut 
in  it.  This  supports  a  shutter  by  means  of  a  pin  which  drops  through  the 
notch  when  the  predetermined  temperature  is  reached,  thereby  exposing 
the  danger  s:gnal  which  can  be  seen  from  the  ground.  The  shutter  is  re-set 
by  means  of  a  pin  projecting  through  the  bottom  of  the  case. 

The  temperature  at  which  the  device  operates  should  be  decided  upon, 
and  the  machine  adjusted  and  tested  before  it  leaves  the  shop.  The  latest 
model  of  this  device  gives  a  warning  signal  in  addition  to  the  danger  one, 
in  that  the  target  drops  half  way  at  a  temperature  about  9  degrees  below 
the  final  setting  for  the  danger  signal.  It  is  installed  in  the  cover  of  the 
transformer  in  a  suitably  threaded  hole. 

WESTINGHOUSE  SEMAPHORE 

Bi-metallic  strip  is  also  the  principle  of  this  device,  the  form  of  strip 
being  straight,  instead  of  coiled.  The  target  is  held  normally  inside  the 
casing  of  the  device  by  means  of  a  hook  bearing  on  the  edge  of  the  strip. 
When  the  strip  bends  under  the  influence  of  heat  it  releases  the  target, 
allowing  it  to  drop  and  become  visible.  Temperature  adjustments  are  made 
by  means  of  a  cam  and  spring  exerting  a  variable  pressure  which  the  strip 
has  to  overcome  to  release  the  shutter.  It  is  installed  in  the  side  of  the 
transformer  casing,  and  the  device  is  made  in  two  parts  that  are  easily 
separable;  the  socket  into  which  the  signal  proper  screws  being  made  of 
brass,  and  intended  to  be  screwed  permanently  into  the  case.  On  account 
of  its  location  below  the  oil  level,  it  is  necessary  to  empty  the  case  to  install 
the  socket,  and  it  would  be  difficult  to  do  this  in  transformers  already  in 
operation.  Also  care  must  be  taken  in  making  the  installation  to  get  an 
oil-tight  joint. 

G.E.  "THERMOTEL" 

This  is  similar  to  the  Standard  Westinghouse  Semaphores,  with  an 
additional  ambient  temperature  compensating  device  which  allows  the 
signal  to  be  tripped  at  a  lower  oil  temperature  as  the  outside  air  temper- 
ature decreases.  Bi-metallic  strip  is  used  in  this  also,  but  there  are  two 
separate  units,  one  in  the  oil,  and  the  other  in  the  outside  air.     They  are 
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arranged  -.>  thai  the  tripping  poinl  of  the  signal  is  varied  with  the  outside 
temperature.  It  is  easil}  installed,  being  hooked  over  the  edge  of  the 
transformer  bo  thai  the  strip  is  Immersed  in  oil.  It  is  necessary  to  cul  away 
i  the  gaskel  tn  allow  the  cove*  t<>  i>e  clamped  down  tight.  It  is 
r i « » t  suited  in  its  preeenl  form  to  all  transformers,  being  specially  designed 
for  t  he  II  K   Transformer. 

THERMOMETER     STRICTURE  TYPE 

In  'Ins  method  a  thermometer  of  the  clinical  <>r  stricture  type  thai 
remains  al  he  maximum  temperature  reached  is  used.  It  is  graduated 
from  '»"  to  100*  centigrade,  and  is  protected  with  a  Lighl  metallic  armour 
guard  it  from  accidental  knocks  while  reading  and  re-setting.  This  is 
suspended  inside  a  pipe  capped  al  the  bottom  and  extending  up  through 
the  OOVer  for  one  inch,  and  down  below  the  normal  oil  surface  for  line. 
inches.  The  pipe  must  lie  installed  in  the  OOVer  in  BUCh  a  location  that  it 
ample  clearance  from  the  coils  and  primary  ami  secondary  leads.  The 
lower  end  Bhould  be  aboul  three  inches  below  the  normal  Level  of  the  oil, 
and  tin  top  Bhould  project  through  the  cover  from  '■  i  "  to  l",  to  allow  the 
cap  to  lie  Borewed  on. 

While  the  thermometer  does  not  give  a  signal  visible  from  the  ground, 
it  offers  an  advantage  that  the  purely  signal  devices  do  not  give,  namely, 
an  index  of  the  Load  conditions  of  each  transformer  which  will  prove  valu- 
able in  that  all  transformer-  may  he  worked  to  full  capacity  by  cutting 
over  load  or  exchanging  an  underloaded  transformer  with  a  smaller  over- 
Loaded  Oil. 

The  thermometers  should  he  read  once  a  month,  and  a  record  of  tem- 
peratures kept  in  some  form  of  card  index;  preferably  plotted  in  graphic 
form  for  each  transformer.      The  slope  of  tin-  curve  so  formed   will  give  an 

idea  of  the  time  any  transformer  will  have  to  he  replaced  by  a  Larger  one, 
and  the  records  of  a  Bystem  will  allow  a  fairly  accurate  forecasl  of  trans- 
former  requirements  for  any  future  period.  I  would  BUggesI  that  they  also 
l.e  read  a  day  or  -.,  after  an  electrical  storm  in  the  vicinity,  so  that  trans- 
formers running  hot  on  accounl  of  damaged  end  turn-  caused  by  Lightning 
may  he  detected  and  removed  for  repair-  before  they  luirn  out. 

Another  point  of  advantage,  though  a  minor  one,  is  that  the  ther- 
mometer act  -  a-  an  oil  L'auire 

PACKARD  TK  ^NSF6rMEB  SIGNAL  THERMOMETER 

This  machine  combines  a  Bignal  visible  from  the  ground,  and  a.  record 
of  the  actual  maximum  temperature  reached  which  can  he  read  from  a 
dose  inspection.      It  is  •  i    to  the  temperature  at    time  of  resetting 

by  a  touch  on  a  releasing  pin,  which  disengages  the  ratchet  holding  the 

drum  at  the  maximum  reached 

Bl-metallic  Btrip  is  used  in  tin-  also,  it-  action  being  to  rotate  a  drum 

visible  through  a  glass  window   in  the  cover.     The  drum  is  graduated  in 

■id  pamte.i  black  and  white,  the  junction  being  diagonal  so  thai 

e  drum    rotates   the   while  appear-   in    the   upper   left    hand   Corner  and 
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gradually  fills  the  window,  so  that  a  white  signal  is  seen  from  the  ground 
when  the  transformer  is  overloaded.  The  drum  indicates  the  maximum 
oil  temperature  reached,  and  is  held  by.  a  ratchet  until  reset *by  pressure 
on  a  small  pin. 

It  is  installed  in  the  cover  of  the  transformer  in  a  %!'  hole  tapped  to 
take  the  threads  on  the  signal. 

Thermal  transformer  protection  can  be  installed  and  operated  for 
prices  ranging  from  S2.00  to  88.00  per  transformer  per  annum.  In  a  large 
percentage  of  cases  it  will  pay  to  install  complete  protection  of  this  type. 

The  question  of  installing  at  least  a  small  trial  set  in  one  section  is 
worth  serious  consideration  by  any  Company.  If  installed  in  a  section 
containing  a  good  range  load,  they  soon  pay  for  themselves,  and  will  give 
very  valuable  information  on  this  subject  if  of  the  Positive  type.  Recent 
tests  with  recording  instruments  have  shown  some  remarkable  results  as 
regards  ability  to  carry  a  large  connected  load,  50  per  cent,  ranges,  on  a 
transformer. 

Routine  inspection,  and  reading  when  of  the  positive  type,  is  advisable, 
and  where  the  device  used  is  of  the  negative  type,  a  warning  signal  should 
call  for  the  installation  of  some  recording  type  of  instrument  to  investigate 
the  load  conditions  before  action  is  taken  to  change  the  transformer,  unless 
it  is  evident  that  trouble  in  the  transformer  or  on  the  network  is  responsible 
for  the  signal. 

This  is  where  a  signal  visible  from  the  ground  is  valuable,  as  it  enables 
an  inspection  to  be  made  from  a  car  quickly,  and  enables  concentration  of 
investigation  on  the  danger  spots.  Where  in  addition  positive  indication 
of  loading  can  be  obtained  three  or  four  times  a  year,  intelligent  planning  of 
the  best  use  of  the  transformer  capacity  can  be  carried  out. 

Investigation  should  be  made  on  the  various  types  of  transformers  in 
use  at  present  to  determine  the  relationship  between  the  oil  temperature 
and  the  hottest  part  of  the  windings  under  various  ambient  temperature 
from  10°  C  to  40°  C  under  full  load  conditions.  In  the  Electrical  World  of 
April  1,  1922,  there  is  an  article  by  Mr.  L.  L.  Elden,  of  the  Edison  Electric 
Illumination  Company  of  Boston,'  giving  the  results  of  laboratory  and  field 
tests  on  old  and  new  types  of  transformers.  To  quote  Mr.  Elden  :  "In 
developing  a  standard  to  be  employed  generallj*  in  operating  transformers 
on  a  temperature  basis,  it  was  found  desirable  to  measure  the  actual  tem- 
perature developed  within  units  as  usually  installed  and  operated.  An 
exhaustive  study  of  oil  and  coil  temperatures  in  all  types  and  sizes  of  trans- 
formers was  undertaken  in  the  field,  from  which  much  valuable  data  were 
obtained  on  the  effects  of  ambient  temperatures  and  loading  upon  oil  and 
coil  temperatures.  These  studies  included  the  effect  of  seasonal  variations 
in  temperature  upon  the  internal  temperatures  of  transformers  as  developed 
under  various  loading  conditions. 

"It  developed  that  if  the  temperature  rise  of  the  windings  was  to  be 
gauged  by  the  rise  in  oil  temperature,  there  was  only  a  limited  area  of  the 
oil  body  within  which  the  oil  temperature  consistently  followed  the  changes 
in  coil  temperature  due  to  load  changes   or  other  causes.     Tests  clearly 
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showed  that  the  oil  temperature  at  that  point  <li<l  nol  vary  consistently 
with  coil  temperatures,  and  these  also  varied  widely  with  different 
ami  types  of  transformera  At  this  fooation  tin-  temperatures  were  also 
measurably  affected  by  the  use  of  oils  of  different  densities  as  well  as  by  the 
different  quantities  used  by  the  several  manufacturers  in  their  respective 
jus. 

"Temperatures  at  I).  '  _.  in.  r_'.7  mm.)  above  the  coils,  at  B,  2  in. 
50.8  mm.  above,  and  at  1'.  approximately  l  in.  mi  nun.  above  the  coils 
were  found  to  vary  1 1 • » t  over  3.6  deg.  Pahr.  -  deg.  C.  from  each  other  and 
consistently  to  follow  those  observed  at  Q  and  ('  at  all  times  regardless  of 
changes  in  ambient  temperature  or  loading  conditions  within  reasonable 
limits. 

"As  a  result  of  thi  it   was  determined  that  the  only  reliable 

location  in  which  to  measure  oil  temperatures  as  a  basis  for  determining 

transformer  loading  conditions  was  in  a   p  isition  directly  over  thi1  coils  and 
in  close  proximity  thereto  J' 

To  -tun  up  : — There  is  considerable  available  capacity  in  any  existing 
transformer  system  that  may  be  utilize  l.  Advantage  may  be  taken  of  the 
increase  in  Capacity  during  cold  weather,  which  in  this  country  coincides 
with  maximum  demand  to  a  large  extent.  Certain  classes  of  trouble  may 
be  detected  and  the  transformer  rem  >ved  for  repairs  before  the  damage  has 

progre--<cd  to  such  a  point  that  complete  re-winding  is  necessary   if  a 
tern  of  this  type  is  installed.     Further,  considerable  saving  may  be  effected, 
and  better  service  given.     One  Company  expects  to  save  annually  .'$%  of 
the  amount  of  their  transformer  investment  by  the  installation  of  a  thermal 
profc  '-live  sj  stem. 

The  Committee  wishes  to  thank  the  members  who  generously  replied 
to  Questionnaire. 

The  Re]x>rt  of  the  X.E.L.A.  Overhead  Systems  Committee  for  1921 
contents  of  Volume  2,  page  til'.)  to  869,  occupying  some  220  pages,  gives 
some  idea  of  the  different  subjects  which  this  Committee  takes  up  and 
deals  with  in  our  regular  every-day  problem-,  and  thus  valuable  informa- 
tion can  be  procured  by  the  C.E.A.  members  from  this  Report. 

Respectfully  submitted, 

R.  B.  MoDunnouoh. 
(i.  M.  Anderson. 

'  ».  V.   Andbb 

a.  A.  Dion 

E.  A.  Stan gku. 

A.  P.   Doddridge,  Chairman. 

CHAIRMAN: — Mr.  Doddridge,  will  you  give  us  your  Summary? 

A.  P.  DODDRIDGB: — Previous  to  drawing  up  the  report,  we  took  up 
a  few  subjects  which  we  thought  would  be  of  interest,  and  found  in 
going  through  the  previous  reports  <>f  the  Overhead  Systems  Committees 
that  they  had  been  pretty  well  dealt  with. 
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The  principal  thing  which  your  Committee  decided  on  wa 
out  questionaire  covering:  1.  Use  and  type  of  insulator.-  used. 
2.  Location  of  lightning  arresters,  and  reason  for  such  Location. 
:.  Pasl  experience  on  the  method  of  grounding  arresters  and  testing 
same.  i.  Further  comments  that  mighl  be  made.  In  the  report  you 
will  see  summary  of  practices  from  the  returns  of  the  different  com- 
panii 

What  we  consider  the  most  essential  part.  an. I  something  which 
is  bound  to  be  of  great  value  to  th-  tion,  is  tEe  Thermal  Trans- 

former   Loading    Indicators.      That    is    a    subject    we    have    dealt    with, 
and  it  has  boon  extensively  taken  up  by  the  N.K.1..A. 

V. '.•  bad  on  our  Committee  Mr.  Stanger,  of  the  Southern  Canada 
Town-  Company.     A   peculiar  coincidence  might  be  mentioned.     After 

Mi.  Stanger's  report  was  written,  and  report  of  the  N.E.L.A.   received 

while  the  \'.E.I...\'s  was  more  elaborate,  the  essential  features  of  Mr. 
Stanger's  report  coincided  with  that  of  the  N.E.L.A. 

Question  of  overloading  is  quite  a  factor,  and  results  show  that 
the  companies  installing  indicating  devices  have  been  more  than  repaid 
for  their  trouble.  Evidently  this  has  been  a  serious  question  with  the 
transformer  manufacturers,  as  several  of  them  have  got  special  devices 
out,  and  are  improving  them  constantly.  Since  this  report  was  made. 
the  Packard  people  especially  have  produced  an  apparatus  which  we 
thought  was  very  applicable  to  the  different  transformers,  it  eliminates 
the  necessity  of  a  man  climbing  the  pole  to  get  the  reading. 

President: — Are  there  any  questions  on  these  two  important  reports, 
the  Underground  Systems  Report,  in  which  two  or  three  matters  were 
raised  dealing  with  the  temperature  of  cables  and  manholes,  and  the 
Overhead  Systems  Report,  in  which  Mr.  Doddridge  spoke  of  lightning 
arresters  and  Thermal  transformers  loading  indicators?  Any  discussion 
■  liese  points'.' 

R.  J.  EVEREST:— I  would  like  to  open  discussion  as  to  the  actual 
value  of  lightning  arresters  on  a  2200  V  distribution  system. 

From  my  own  observation  it  would  appear  that  such  lightning 
a i  resters  are  installed  by  most  Distribution  Companies  without  any 
tually  protect  individual  apparatus.  It  would  appear  that 
th  ■  usual  practice  is  to  distribute  these  arresters,  as  evenly  as  possible, 
over  the  system,  and  I  am  very  much  of  the  opinion  that  arresters 
installed,  in  this  way,  have  very  little  protective  value  and  that  the;. 
rather  a  source  of  danger  and  a  menace  to  continuous  operation. 

The  lightning  arresters,  chiefly  used  for  this  service  to-day,  are  of 
the  (Jarton-Daniels  or  multiple  gap  and  resistance  type,  and  these  are 
from  my  experience  very  likely  to  break  down  during  a  disturbance,  and 

when  there  are  several  on  one  feeder,  this  feeder  is  out  of  service  until 

the   defective  arrester  can   be   located.       The   locating  of   a   defective 

metimei  difficult,  particularly  at  night,  as  it  is  necessarj 

to   inspect    each   one   on    the    feeder.      In    addition    to   this    I    consider   that 
the   arc    which    take-    place    when    an   arrester    breaks    down    causes    local 
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oscillations  which  tend  to  produce  potentials  high  enough  to  destroy 
connected  apparatus.  I  know,  from  actual  experience,  that  an  arc  to 
ground,  on  a  distribution  system,  will  break  down  such  apparatus  and  I 
consider  that  if  lightning  arresters  are  to  be  of  any  value  at  all,  they 
should  be  installed  to  protect  individual  apparatus,  and  should  be  a  type 
which  does  not  rely  upon  the  actual  spark  discharge,  but  rather  of  some 
type  which  will  allow  a  discharge  in  one  direction  only,  an  arrester 
which  is,  of  course  not  at  present  available  for  this  purpose. 

Three  Wire  Vertical  Distribution. — Due  to  the  increasing  use  of 
three  wire  vertical  distribution  in  this  country,  I  would  like  to  hear  dis- 
cussion as  to  the  advisability  of  arranging  to  have  the  neutral  wire  placed 
on  the  top/instead  of  in  the  middle  as  at  present.  My  reason  for  suggest- 
ing this  charge  is  that,  should  a  High  Tension  wire  carried  on  the  same 
pole  line  break,  it  will  fall  across  the  neutral  wire,  which  is,  of  course, 
grounded  and  this  will  obviate  the  possibility  of  the  high  voltage  damag- 
ing apparatus.  It  is,  of  course,  understood  that  with  the  neutral  wire  pro- 
perly grounded  this  is  not  likely  to  occur,  but  I  consider  it  very  advisable 
that  as  direct  a  path  as  possible  to  ground  be  provided.  In  connection 
with  this,  I  have  heard  to-day  that  an  article  appeared  in  a  publication  on 
this  very  subject  this  week. 

Temperature  Indicators. — In  conncetion  with  a  device  to  indicate 
a  safe  working  temperature  of  service  transformers. 

About  two  years  ago  I  commenced  investigating  the  possibilities 
of  operating  transformers  entirely  by  temperature  rise,  irrespective  of 
their  K.  W.  capacity  and  for  this  purpose  equipped  transformers  with 
maximum  indicating  thermometers  and  found  this  method  to  be  entirely 
satisfactory. 

The  method  of  keeping  record  of  temperatures  is  to  have  a  period- 
ical inspection  and  to  record  temperatures  readings  on  a  transformer 
card.  In  addition  to  this  connection  department  take  the  temperature 
reading  of  any  transformer  to  which  they  connect  a  load  exceeding 
3  K.  W.  This  reading  being  entered  on  the  service  order,  in  this  way 
it  is  possible  to  keep  a  very  close  check  on  load  conditions.  I  consider 
that  the  temperature  of  the  oil  is  a  safe  guide  and  that  transformers 
can  be  operated  with  more  safety  by  keeping  a  record  of  temperatures 
than  by  observing  the  loads  carried.  We  have  transformers  installed 
in  lanes  between  high  buildings  and  find  that  they  cannot  carry  the 
load  that  the  same  transformers  would  carry  if  installed  in  an  open 
street  or  lot. 

Since  we  started  operating  by  temperature,  we  have  not  only 
greatly  reduced  the  number  of  burnt  out  transformers  but  have  reduced 
the  number  of  transformers  in  service  on  the  System.  In  addition  we 
have  not  lost  any  due  to  lightning,  this  being  due  to  the  fact  that  trans- 
formers are  not  operated  at  a  high  enough  temperature  to  damage 
insulation. 

The  Chairman  referred  to  the  growth  of  radio. 
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In  every  town  to-day,  aerials  are  going  up  in  all  directions.  la 
our  district  there  is  a  tendency  to  sometimes  plan'  them  in  dangerous 

B,  and  to  put  them  up  in  BUCb  a  flimsy  manner  that  they  tumble 
off  the  root's  and  fall  across  our  lines.  The  local  authorities  encourage 
radio   and    let    people    string    their   wire   across    the    streets.      This    is    not 

only  dangerous  to  life  but  is  a  menace  to  operation.  We  have  found 
that  the  best  way  to  handle  this  is  to  take  the  matter  up  with  the 
Chief-of-Police  and  point  out  the  danger  and  ask  that  before  permission 
to  cross  streets  is  officially  granted,  the  matter  be  referred  to  the 
Power  Company.  I  consider  that  this  is  quite  a  serious  problem  in 
many  towns. 

K.  A.  MiI.ntyre: — On  the  point  of  aerials  and  their  interference  with 
central    station    lines,    in    Dayton,    Ohio,    the    central    station    actually 
installs  aerials.    They  have  a  cheap  setup  of  their  own,  they  do  it  at  • 
and  take  the  responsibility. 

W.  Maclachlan  :— In  some  cities  newspaper  information,  contain- 
in-  some  good  data,  has  been  gotten  out.  This  has  been  prepared  by 
the  electrical  interests  and  handed  over  to  the  newspapers,  who  gave 
it  good  publicity.  This  was  prompted  by  the  number  of  accidents  occur- 
ing.  Aerial  mounted  inside  the  house  are  almost  as  efficient  as  the  aerial 
outside,  and  are  guaranteed  in  all  cases  so  long  as  there  isn't  a  metal 

on  the  house. 

W.  H.  Winter:  —  I  would  mention  that  next  year  the  Overhead 
Systems  Committee  might  consider  in  their  findings  something  in  regard 
to  joint  occupancy,  or  the  joint  use  of  poles,  by  lighting  and  signal 
companies.  I  think  it  is  a  very  Important  matter  because  the  need  of 
reducing  cost  is  urgent,  and  undoubtedly  we  have  got  to  meet  the  wishes 
>>!'  a  great  many  of  the  municipalities  to  try  and  reduce  the  number 
<>f  pole  lines  in  the  streets.  I  think  that  is  one  point  that  the  Overhead 
Systems  Committee  should  consider  in  their  next  year's  work. 

President: — Mr.   Winter's   point   seems   very   well   taken.     I   think 
can  tell  the  Committee  to  do  that. 

Mb.  Smart: — I  am  in  agreement  with  Mr.  Winter's  suggestion  for 
the  joint  use  of  poles.  I  think  another  suggestion  may  be  made  here 
at  the  same  time,  that  arrangements  should  be  made  with  the  telephone 
companies  to  try  and  get  them  to  stick  to  their  own  side  of  the  road  as 
much  as  possible.  I  don't  say  they  are  always  at  fault,  but  I  think  some 
arrangement  could  be  made  whereby  this  should  be  taken  up  and  have 
•  arli  company  stick  to  their  own  side  of  the  road  as  much  as  possible. 

PRESIDENT:-  Mr.  Smart  has  made  an  interesting  suggestion  that 
perhaps  the  telephone  companies  might  not  always  agree  to,  I  think 
in  connection  with  Mr.  Winter's  suggestion,  the  whole  problem  could 
be  gone   into,  and   there    might   be    in   districts    where   there   are    many 

-•  or  obstacles  some  sort  of  joint  occupancy  worked  out  for  shorter 
distances  that  would  meet  Mr.  Smart's  objection.  Of  course  you  are 
all  interested  more  or  leSfl  now  in  rural  distribution,  but  the  fault  goes 
away  back   to  the  flay-   when   the   roads   were   BUrveyed   and    mapped   out. 
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though  most  of  the  roads  were  not  surveyed,  they  just  grew  there,  and 
dodged  every  little  change  of  level,  and  went  back  and  forth  so  that  the 
roads  as  a  rule  are  never  straight,  or  of  the  uniform  width.  In  string- 
ing lines  along  these  roads,  the  tendency  is  to  jump  back  and  forth  from 
one  side  of  the  road  to  the  other.  This  .sort  of  thing  makes  things 
difficult,  and  in  many  ways  a  rather  dangerous  type  of  construction, 
particularly  if  the  road  becomes  crowded,  and  has  other  lines  erected 
on  it. 

There  is  one  point  that  I  should  like  to  see  discussed  a  little  bit.  1 
think  we  are  entering  upon  a  period  of  changing  our  standardized  appar- 
atus. It  seems  to  me  that  the  110-2  wire  and  the  2200-2  wire  distribution 
systems  are  beginning  to  weaken,  and  that  we  are  going  into  the  3  wire 
systems  now,  of  which  we  see  already  quite  a  bit  of  low  tension  3  wire 
system.  We  are  probably  going  to  see  quite  a  lot  of  4,000  volt  4  wire 
systems  put  up,  and  that  again  is  going  to  cause  more  trouble,  inter- 
ference and  difficulties  with  our  neighbors  in  the  systems  of  communica- 
tion. 

I  should  like  to  hear  from  some  people  who  have  had  experience  with 
these  systems,  which  is  very  interesting,  particularly  as  applying  to 
rural  districts.     Is  there  anybody  here  using  the  440  volt  4  wire  system? 

Mr.  Wilson  : — We  have  40  miles  of  440  volt  4  wire  system  through 
rural  district,  and  we  would  not  think  of  making  any  change,  as  it  has 
worked  out  so  satisfactorily.  The  initial  cost  was  low,  and  we  would 
not  consider  anything  else.  We  have  nearly  3,000  customers  through- 
out the  country,  and  it  is  working  out  very  successfully. 

E.  A.  Stanger: — We  have  been  using  that  system  for  some  time 
past,  rurally  and  in  towns,  that  is,  three  wire  vertical  distribution 
with  the  grounded  neutral  as  the  top  wire.  Shortly  we  except  to  change 
a  system  of  that  type  from  2,200  volt,  three  phase  to  4,000  volt,  three 
phase,  4  wire  primary,  my  making  use  of  the  same  grounded  secondary 
neutral  as  a  common  neutral  for  both  primary  and  secondary.  The  use 
of  this  vertical  system  considerably  facilitates  this  change.  It  seems  to 
me  that  it  is  the  logical  system  to  use  in  new  construction  to  allow  for 
future  growth  in  thinly  populated  districts  with  a  minimum  of  work 
later. 

W.  H.  Winter: — I  would  like  just  to  say  that  where  such  a  condi- 
tion exists  and  electric  light  and  distribution  companies  are  about  to 
operate,  we  are  always  open  to  meet  them  in  a  broad  spirit  of  trying 
to  straighten  out  any  matters  of  this  kind.  Of  course,  always  with 
due  regard  to  our  vested  rights. 

President: — I  think  the  power  companies  have  always  found  the 
Bell  Telephone  Co.  anxious  to  meet  them  in  the  difficulties  which  arise, 
and  which  are  due  very  largely  to  the  growth  of  this  rural  distribution 
work. 

The  power  companies,  so  far  as  I  can  see,  are  not  so  terribly 
anxious  to  go  on  with  it,  but  we  are  forced  to  go  on  into  it,  into  types 
of  construction  and  schemes  that  will  enable  us  to  deliver  the  loads  over 
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long  distances  at  comparatively  small  investments.     The  answers  has  yet 
to  be  found  that  is  entirely  satisfactory,  ami  I  do  not  know  whether  it  is 
sible  t-»  solve  the  problem  properly. 

At  any  rate  it  is  going  to  mean.  I  believe,  personally,  higher 
voltages,  up  to  1,000  or  6,000  volts,  ami  joint  occupancy  of  poles,  and 
other  schemes  that  mean  the  saving  of  money  in  serving  these  customers 
scattered  over  wide  areas. 

This  matter,  as  I  see  it.  could  easily  he  settled  by  some  of  our  com- 
mittees, and  we  are  waiting  with  interest  to  get  an  economical  result. 
This  scheme  works  out  in  broad  lines  something  like  this:  For  one 
wire  or  one  phase  it  is  pretty  good,  because  in  that  case  you  compare  two 
conductors  or  one  conductor,  if  you  want  to  put  it  that  way,  with  the 

of  the  pole  line.  The  underground  system  and  pole  line  work  out 
about  equal,  but  when  you  come  to  three  conductors  to  deliver  three 
phase  power,  as  against  one  pole  line  carrying  three  conductors,  then 
underground  apparently  is  completely  hut  out  of  business,  because  poles 
cost  no  mor  •  to  carry  three  conductors  than  they  do  to  carry  one.  There 
are  undoubtedly  many  locations  where,  on  account  of  trees,  buildings, 
or  other  considerations,  the  underground  system  is  going  to  come  in, 
and  it  is  possible  that  it  has  a  very  considerable  future.  We  are 
watching  to  see  whether  it  can  be  used  in  a  big  way.  Where  you  have 
•i  elected  community  with  25  or  50  KW  load,  you  may  be  able  to  put 
single  phase  down  as  cheaply  as  a  pole  line,  but  if  you  are  going  to  try 
t.i  run  a  motor  on  that,  you  have  to  build  a  pole  line.  The  question  of 
growth  is  'nvolved,  and  it  is  somewhat  doubtful  if  this  really  is  the 
answer. 

Mr.  Short: — I  have  heard  of  instances  where  the  farmer  pays  a 
proportion  of  the  expense  of  installation,  he  provides  the  labour,  and  an 
expert  electrician  does  the  wiring.  I  do  not  know  much  about  it  myself. 
but  I  beard  of  a  great  many  cases,  when  after  a  farmer  had  the  cable 
laid  down  and  it  was  connected  up,  that  it  proved  to  be  dangerous,  it 
meant  keeping  the  cows  away  from   it. 

With  regard  to  the  use  of  determining  capacity  of  transformers,  it 
seems  to  me  the  possibilities  of  using  graphic  recording  thermometers  is 
the  inevitable  solution  on  maximum   indicating  thermometers. 

A.  A.  Dion: — A  system  which  has  a  important  bearing  on  the  rural 
lines,  economically,  has  been  developed  by  the  Hydro  Electric  System 
in  Ontario.  Half  the  cost  of  rural  lines  is  borne  by  the  Province  out  of 
its  fund-,  so  that  the  Hydro  only  has  to  carry  half  the  initial  cost.  Then 
the  farmers  are  canvassed,  and  they  have  to  agree  to  pay  minimum 
charges,  which  depends  on  the  number  of  customers  secured  per  mile 
of  line.      This   forms  the  basis  of  contract  which   farmer  Bigns,  an   then 

ontract  is  registered  in  a  registry  office  and  becomes  a  lien  on  his 
property  for  20  y<    ■  how  much  the  problem  is  simplified. 

Mr.  Mim.K:      A  shozi  description  might  be  interesting  of  the  change- 

of  a    2,200  volt,   three    phase,   3    wire   system,   to    1,000   volt.    1    wire 

in   in  an   Ontario   town.        It    is   ;i    town   of  about    .'i.OOO   inhabitants. 
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The  power  was  supplied  from  water  power  station,  and  the  load  was 
fully  two  miles  away  from  the  station.  They  had  been  supplying  power 
for  some  years  at  2,300  volts,  3  wire  3  phase,  total  load  being  about 
seven  or  eight  hundred  KW.  The  drop  was  very  heavy,  about  20  per 
cent. — so  that  the  lighting  service  was  far  from  satisfactory.  Question 
came  up  as  to  what  to  do,  and  it  was  finally  decided  to  put  in  a  large 
amount  of  additional  copper.  Transformers  were  put  in  at  the  power 
house,  stepping  up  from  2,200  to  4,000,  and  then  one  additional  wire  was 
put  up  to  the  town,  otherwise  the  old  circuit  was  used.  Distribution 
transformers  in  the  town  were  changed  over.  Of  course  the  same 
transformers  were  used,  and  that  change  was  made  over  the  week  end. 
It  has  worked  out  very  satisfactorily,  and  has  given. very  much  better 
regulation  and  at  very  much  less  cost  than  they  could  have  done  the 
work  in  any  other  way. 

President: — Did  the  same  transformers  work  all  right  with  one 
side  grounded? 

Mr.  Mudge: — I  have  not  heard  of  any  trouble  having  occurred  due 
to  changeover. 

E.  A.  Stanger: — Did  you  have  any  experience  in  operating  open 
delta  banks  on  4  wire  3  phase. 

Mr.  Mudge: — It  was  used  and  has  worked  out  satisfactorily. 

President: — We  will  have  to  hurry  this  meeting  on  account  of  our 
luncheon,  and  have  got  about  fifteen  minutes  left.  Mr.  Kintner,  can  you 
give  your  Lamp  Report  in  that  time  ? 
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REPORT  OF  I  AMP  COMMITT1  I 

INTRODUCTION 

In  this  report  the  Lamp  Committee  has  confined  itself  largely  to  pre- 
Benting  information  thai  will  be  of  an  educational  and  technical  valu< 
the  member  oompaniea  and  to  the  lamp  consuming  public  in  general.     In 
the  fut urt-  it  may  be  advisable  thai  the  committee  colled   more  detailed 
information  in  regard  to  lamp  Bales  and  to  the  distribution  of  the  var 
and  voltag 

AN  analysis  OP  LAMP  CONSUMPTION 

Of  the  many  million  of  lamps  consumed  annually,  the  Following  analysis 
indicates  the  relative  proportion  of  the  various  wattages  and  types. 

Tin-  4H  watt  vacuum  is  apparently  the  most  popular  size,  with  tin-  25 
and  f>0  watt  sizes  following  <•! 

Type    -I'.'- 

Sign  Lamps  3  l' , 

16  Watts  i 

25      '•  .  20.8% 

Hi  22  5% 

.-(i  Hi  _", 

•  ii  17.2% 

100        •  16% 

•  •  Railway  1.9% 

<)ih,.r>  2  r  . 

Total  84  0% 

Type  "C" 
:.n        Watts. 

75             '•  4.0% 

lOO-l.'K)    -  5  7 

200  250    ■'  2.1% 

300-1000"  .7% 

St  root  Series  .2% 

there.  .4% 

Total.  16.0 

LAMP  PRICE  CHANGES 

The  accompanying  oharl  shows  the  dates  of  introduction  of  the  various 
-  of  lamp-,  also  the  history  of  price  changes  between  the  years  1001 
June    1922 

After  the  introduction  of  the  drawn-wire  tungsten  lamp,  a  reduction 

in  price  took  place  and  pri*  •  nee  gradually  decreased,  except  for  a 

period  as  a  result  of  the  war. 

It  i>  nidifying  to  not.  that  with  the  falling   prices   there    bave   been 
also  increases  of  efficiency. 
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LAMP  IMPORTATIONS  INTO  CANADA  FOR  CONSUMPTION 
Below  is  given  ■  table  b  1  l>y  th<-  [external  Trade  Branch  <>f  the 

Dominion  Bureau  <>f  Statistics.  On  this  we  have  noted  thai  7ir;  o\ 
lamps  imported  into  Canada  f<>r  nine  months  ending  December  31,  1921, 
were  imported  from  non-English  speaking  countries.  The  largest  muni  er 
of  lamps  imported  from  any  one  country  was  the  Netherlands,  with  the 
United  States  coming  second,  (<>r  nine  months  ending  December  31,  1921. 
Also  the  importations  from  Japan  apparently  are  >>n  the  decline. 


Imports  or  I'.i.i  •  rnic  Lamps  into  Canada  fob  Consumption 


\  ears  Faded 
March  :;i 

Nine  Months 
Ended  Dec  31 

1920 

1921 

1920 

1921 

Lamp-.  .  l<  i  trie,  arc — 
Prom  United  Kingdom. 

s 

scent 
No 

$ 

.No 

> 

No. 

No. 

NO. 
S 

No. 

.No. 
No. 

.No 

> 
.No 

> 

No 

s 

9,719 

73 
28,669 

From  Unit       -         - 

_'().403 

17.301 

Total. 

9,719 

28.7  12 

20,403 

17,301 

Lamps,  El<  ctric,  [ncand< 
From  Unit*  <\  Kingdom. 

From  1  rnited  Sts  1 1  - 

52,045 
8,592 

18,111 

6,249 

2,972,228 

867,707 

Mil 

195 

303 

277 

112,216 

L.479 

19,355 

."».")  1  049 

Austria 

L153.407 

970,163 
6,158 
1,027 
6,550 
3,775 

121,275 
7  379 

]'»  Ilmuiii              

bo-Slovakia 



.Mil 

11,316 

882 

138,830 

60,321 

18,022 

France 
<  lermany 

■_'i ):  I 
277 

1,733 
5,871 

1.011 

50 

l  l'.i 

Bong  Kong 
Japan..  . 
Netherlands 

lo 

4 

777. JOT 

58,770 

332,590 

1  11,536 

Ki 

l 

735,057 

54,793 

527,619 

8S.577 

204 

75 

386,676 

27,909 

1,039,552 

Switzerland 

128,591 

L92.875 
6  7(>7 



1,607 

Total 

5,047,469 
1.184,504 

1,254,192 
1,017,802 

2,266,556 
427,165 

1 ,3-' 
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INSPECTION  OF  LAMPS 

The  inspection  of  lamps  at  the  point  of  manufacture  is  a  proposition 
well  worth  consideration  by  the  large  consumers  of  incandescent  lamps 
such  as,  Dominion  and  Provincial  Governments,  Municipalities,  Hydro- 
Electric  Commissions,  Public  Utilities,  and  large  industrial  concerns.  A 
very  good  indication  of  the  probable  life  and  performance  of  a  group  of 
lamps  may  be  obtained  by  a  mechanical  inspection  of  the  lamps  along 
Avith  Photometry  readings.  The  most  convenient  place  for  an  inspection 
of  this  kind  is  at  the  place  of  manufacture,  where  proper  facilities  are  avail- 
able for  the  inspection  and  photometering  of  the  lamps. 

The  following  points  should  be  considered  when  inspecting  the  quality 
of  a  group  of  lamps  : — 

1.  Workmanship. 

2.  Uniformity  of  filament  mounting. 

3.  Soldering  and  lead  wires. 

4.  Strength  of  basing  cement. 

5.  Lamp  rating  of  Representative  selection. 

(a)  Average  watts  per  candle  or  lumens  per  watt. 

(b)  Maximum  or  minimum  variation  from  designed  watts   per 

candle  or  lumens  per  watt. 

6.  Light  center  and  overall  length. 

THE  EFFECT  OF  VOLTAGE  FLUCTUATION  ON  LAMP  LIFE 

The  effect  of  voltage  variation  on  tungsten  lamps  is  very  marked.  A 
person  unfamiliar  with  lamps  might  assume  that  if  a  lamp  designed  for 
certain  voltage  should  burn  a  certain  number  of  hours  at  over  voltage,  and 
the  same  number  of  hours  at  a  corresponding  under  voltage,  that  one  would 
compensate  for  the  ether,  but  such  is  not  the  case. 

The  relation  between  life  and  voltage  is  expressed  in  the  following 
formula  : — 


HvT 


1 — Life  of  lamp  at  any  voltage,  v. 

L — Life  of  lamp  at  rated  voltage,  V. 

d — is  an  exponent  which  for  tungsten  lamps  is  13.8 

As  an  example,  if  a  110- volt  tungsten  lamp  is  burned  for  25  hours  at 
117  volts,  and  for  25  hours  at  103  volts,  there  is  a  loss  in  the  designed  life 
of  the  lamp  of  27.8%.  The  above  shows  very  well  the  effect  on  lamp  life 
of  voltage  variation. 

At  117  volts  the  life  would  be  but  42.2%,  thus    ( — —  =  (t^)13'8 

V.L  117       VllOy 

of  the  life  at  110  volts.     Thus,  the  25  hours  of  burning  on  117  volts  would 

25 
be  equivalent  to   — -  or  59.2  hours  of  burning  at    110   volts.     The    per- 
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K):{  volts  \t  251    |  .  thusf-       T  =  (  —Ya  '      The  25  hours 

equivalent  to  10 hours,  thus  (  - — -        10  )     at     I 

V  2  5 1 


10        Volts. 


During  the  two  periods  of  25  hours  the  resultant  consumption  of  In 
the  lamp  has  been  59.2  plus  10.0  or  60  hour-,  a  loss  of  19  out  of  69 
27  v      in  the  lift-  <>f  the  lamp. 

Curve  No.  2  given  below  .-hows  the  relation  of  lamp  life  and  voltage. 


LIFE  OF  LAMP  IN   PER  CENT. 
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This  refers  to  a  condition  where  lamps  are  burned  continuously  at  over 
voltage.  As  an  example,  if  lamps  are  burned  at  106%  volts,  the  lamps  will 
only  give  about  42%  of  the  designed  life. 

Curve  No.  3  gives  the  relation  of  Candle  Power  to  voltage  on  Tungsten 
Filament  Lamps.  The  curve  shows  that  with  a  comparatively  small  re- 
duction in  voltage  that  there  is  a  large  decrease  in  the  light  output. 

Relation  of  Candle  Power  to    Voltage 
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Fig.  2 

Curve  No.  4  indicates  the  effect  of  Voltage  Variation  upon  Wattage 
and  Current. 

THE  EFFECT  OF  VOLTAGE  FLUCTUATION  ON  LAMP  LIFE 

It  is  suggested  that  when  lamps  are  ordered,  they  should  be  ordered 
according  to  the  socket  voltage  found  in  service  or  very  closely  thereto. 
These  curves  show  the  importance  of  correct  selection  of  lamps  according 
to  the  socket  voltage.  It  is  suggested  that  a  large  amount  of  educational 
work  could  be  done  along  these  lines  by  the  Central  Stations  and  that  con- 
sumers be  advised  by  some  method  of  the  correct  voltage  of  lamps  to  buy. 
A  tag  left  attached  to  all  disconnected  services,  stating  that  "the  lamps  to 
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of vuit<  rating,"   ie  one  method  of 

doing  this  which  lias  been  adopted.     En  oertain  oasea  il   baa  been  r<>uii<l 

P&rcenT  Notmai    f/mperes    ana    Waffs 
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advantageous  r.»r  consumers  to  install  regulators  for  their  lighting  load. 
This  is  ;,  good  practice  wrherever  there  is  a  fluctuation  in  incoming  voltage 
that  will  affeol  the  lighl  and  life  of  the  lamp  to  any  extent. 

THE  CARE  OF  LAMPS  IX  USE 

genera]  rule,  after  the  lamp  has  been  pul  into  the  socket  it  is  given 

no  further  attention  until  the  lamp  £■  burned  Oat.     Under  ordinary  eoodi- 

if  the  lamp  is  not  oleaned  frequently,  dust  and  dirt  will  accumulate 

reduce  the  light  given  oul  by  the  lamp  to  a  marked 

fact,  if  ih'  lamp-  are  nol  cleaned,  the  loss  in  light 

giving  efficiency  may  be  from  25  to  30%   for  offices  and  stores.     In  factoi 
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needless  to  say,  this  figure  may  be  much  higher.  A  large  Public  Service 
Concern  offers  to  its  customers  a  lighting  equipment  maintenance  service, 
and  they  have  found  that  by  maintaining  lighting  equipment  once  every 


o 

I 


month,  the  illuminating  efficiency  can  be  raised  from  25  to  40%.  The 
curves  given  below  will  show  graphically  the  effect  of  the  accumulation  of 
dust  and  dirt  and  consequent  loss  of  light. 
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THE  USB  .WD  ADVANTAGE  OF  A  FOOT  CANDLE  METED 

To-day  tli.  tv  are  many  instruments  in  general  use  to  measure^oertain 
quantities',  such  as  temperature,  weight,  pressure  and  bo  forth,  by^definite 
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standard b.    There  has  long  been  a  need  for  a  simple,  compact,  portable 
instrument    tn  the  intensity  of  light  00  any  given  plane,  for  fac- 

tory, store,  -treet  and  power-house  lighting.     A  foot  candle  meter  n 

this  demand.      As  ;i   result,   the  lijjht  intensities  of  rooms,  offices,   factories, 
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etc.,  may  be  very  easily  determined  by  means  of  a  foot  candle  meter.  By 
very  little  experience  a  person  may  use  the  instrument  accurately,  the  read- 
ings being  direct  in  foot  candles  and  no  calculations  being  necessary. 
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During  the  last  few  years  engineers  in  illumination  have  carried  on 
extensive  investigations  to  determine  the  proper  light  intensity  (foot 
candles)  for  various  kinds  of  work.  For  certain  kinds  of  fine  work  a 
desirable  intensity  of  illumination  varies  from  10  to  50  foot  candles,  while 
for  general  rough  work  4  to  8  foot  candles  is  ample.     Tables  giving  desir- 
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able  light  int.  l\  obtainable,  and  ae  a  result,  a  factory  man- 

ager is  enabled  to  stud;  his  own  illuminating  conditions  with  the  aid  of  a 
font  .-andl.-  meter  amT tables  Bhowing  the  desired  foot  candles.     This  InstrU- 
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menl  certainly  should  be  used  wherever  artificial  lighting  is  applied, 
the  use  or  proper  tight  intensity  production  may  be  increased  and  accidents 
reduced. 
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The  foot  candle  meter  measuring  8  x  6  x  W2  '  consists  of  a  battery, 
voltmeter,  rheostat,  screen  and  standard  lamp.  The  light  from  this 
standard  illuminates  the  screen,  one  side  of  which  is  exposed  to  the  external 
light  source.  The  point  on  the  scale  that  is  receiving  the  same  amount  of 
light  on  both  sides,  appears  to  fade  out,  thus  indicating  directly  the  light 
intensity  (foot  candles). 

THE  USE  AND  ADVANTAGE  OF  THE  MILL  TYPE  LAMP 

Recently  the  lamp  manufacturers  have  placed  on  the  market  a  new 
style  to  be  used  for  sign  lighting  as  well  as  to  meet  the  requirements  of  a  lamp 
suitable  to  withstand  a  heavy  vibration.  For  sign  work  the  25  and  50  watt 
Mill  Type  sign  lamps  have  been  developed  in  a  blue  bulb,  which  gives  a 
whiter  appearance  to  the  light. 

These  lamps  are  made  up  in  a  P19  bulb,  4^g"over  all,  this  size  accommo- 
dates itself  to  the  troughs  now  in  general  use.  As  the  lamps  are  vacuum 
lamps  the  bulb  does  not  reach  as  high  a  temperature  as  gas  filled  lamps,  thus 
reducing  the  breakage  due  to  rain  and  snow. 

In  substituting  these  lamps  for  5  and  10  watt  lamps  in  sign  lighting, 
care  must  be  taken  to  see  that  the  wiring  is  adequate  enough  to  carry  the 
load  required  by  the  Mill  Type  lamp. 

For  factory  the  25  watt  and  50  watt  110  volt  grade  and  50  watt  220  volt 
are  recommended.  For  street  ear  service  23,  36  and  46  volt  lamps  are  avail- 
able. 

These  lamps  are  about  five  times  stronger  at  initial  burning  than  the 
ordinary  lamp  now  supplied  for  f actory  and  sign  fighting,  and  about  ten  times 
stronger  at  ^4  life.  In  order  to  get  this  added  strength  it  has  been  necessary 
to  reduce  the  efficiency  somewhat.  These  lamps  are  recommended  for  use  in 
any  place  where  there  is  excessive  vibration,  or  where  the  lamps  have  to  be 
handled  to  any  extent  after  they  have  been  burned. 

The  coiled  filament  Mill  Type  lamp  is  rapidly  replacing  the  old  carbon 
lamp,  as  it  is  far  superior  to  the  carbon  lamp  in  efficiency  and  approximates 
its  quality  as  regards  ruggedness. 

While  it  is  not  a  cure-all  for  many  difficulties  where  extreme  abuse  is 
given  to  incandescent  lamps,  yet  it'  marks  a  great  advance,  and  will  fully 
measure  up  to  the  needs  of  any  reasonable  service. 

BETTER  ILLUMINATION 

Manufacturers,  store  managers,  and  executives  are  appreciating  the  need 
for  better  illumination.  In  practically  all  places  where  the  application  of 
light  is  carefully  studied  there  is  a  demand  for  illumination  of  high  intensitj'. 

In  a  large  department  store  an  increase  in  illumination  of  6  to  10  foot 
candles  increased  the  cost  of  lighting  1%  and  increased  the  sales  from  6  to 
to  7%.  High  intensity  illumination  in  stores  properly  applied  gives  the 
customer  ample  opportunity  to  examine  possible  purchases  carefully  before 
buying,  which  naturally  results  in  less  returned  goods  and  better  satisfaction. 

Faulty  and  insufficient  lighting  costs  in  the  end  far  more  than  efficient 
illumination. 


Rjcpobt  or  i. ami'  (  ommii  rn  15'.» 

In  the  factory  poor  lighting  reduces  production  and  increases  shrinkage 
;i  toss  of  time  and  monej  . 
With  regard  to  general  produetion  in  a  plant,  n  is  to  be  noted  thai  an 
inereaee  of  fi-ur  times  the  lighting  intensity  will  equal  a  sum  thai  ia  bul  a 
Eraetional  percentage  of  the  pay-roll,  and  the  sum  thus  apenl  will  be  well 
repaid  by  meaaureable  increase  in  produetion.     More  attention  to  illumina- 
tion is  only  a  matter  of   the  possibility  arvice  to  industry  being 
ponsible  execul 
Lighting  has  power  to  stimulate,  and  where  adeqnatelj   used  there  is 
little  chance  for  error,  aceidenl  ami  idleness. 

experience  of  Cleveland  among  other  cities  is  very  interesting,  as 
showing  that  crime  is  decreased  bj  better  illumination  of  the  public  thorough- 

LAMP  SPECIFICATIONS 

The  Canadian  Electrical  Standards  Association  is  working  on  the  pre- 
paration of  a  sei  "i"  standard  specifications  for  Incandescent  Electric-  Lamps, 
final  reporl  of  the  committee  has  ndl  yel  been  completed. 

NKW  DEVELOPMENTS 

Tin-  mosl  importanl  <>f  the  improvements  has  been  thai  of  the  Bo-called 
Mill  Type  lamp  which  is  designed  primarily  to  stand  rough  usage.  This 
lamp  is  especially  referred  to  elsewhere  in  this  report. 

This  ruggedness  in  lamp  manufacture  indicates  the  trend  of  the  present 
lamp  engineering  practice.  Combined  with  effort  to  increase  luminous  effi- 
sieney  consistent  with  reasonable  life  is  the  oonstanl  endeavour  to  secure 
strength  in  constructions  and  reliability  in  endurance. 

A  most  marked  step,  forward  is  the  produetion  of  the  "tipless"  lamp, 
thus  removing  the  vulnerable  point  of  the  glass 'bulb.  This  is  a  feature,  the 
economical  introduction  of  which  lias  been  BOUghl   for    for  many  years  and 

its  now  successful  application  to  production  is  a  reward  worthy  of  the  efforts. 
In  the  vacuum  lamps  with  straight  filaments,  a  wider  spread  of  filament 

is  being  made  l>y  using  supports  Of  B  different  length  and  diameter,  and  so 
adding  strength  and  the  ability  to  stand  Up  better  againsl  jar  and  vibration. 
For  Sign  Lighting  the  25  and  ol)  watt  vacuum  type  with  coiled  filament 
have  Keen  prod d  to  operate  in  a  dear  or  a  bluish  hull),  thus  approximat- 
ing 'lie  effect  of  the  higher  wattage  daylighl  gas  tilled  lam]'. 

In  Street  Lighting  practice  there  has  been  no  general  change.  There  i- 
howevera  tendency  towards  increasing  illumination  Intensities  in  an  effort  to 
reduce  accidents  and  crime  due  to  poor  lighting.  This  has  promoted  the  u« 
of  higher  candle-power  lamps,  and  there  are  now  listed  the  1">0()<)  lumen 
I500op)and  the  25000-lumen    2500ep   lamps. 

J.  T.  Scott 

J.  \V.  Dim  ikld 

B.    HoLDKK 

\\  >.i  son  Kintnkk,  Chairman 
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SPEECH  OF  THE  HON.  WALTER  MITCHELL,  M.P.,  AT  A 

JOINT  LUNCHEON  OF  THE  KIWANIS  CLUB  AND  THE 

CANADIAN    ELECTRICAL    ASSOCIATION, 

CHATEAU  LAURIER. 

Mr.  Chairman,  ladies  and  gentlemen,  when  I  came  into  this  room 
a  tew  moments  ago,  at  the  invitation  of  my  very  good  friend  who  sits  to 
my  right,  Mr.  Julian  C.  Smith,  of  Montreal,  I  was  somewhat  dumb- 
founded to  find  three  or  four  hundred  people  (and  to  me  they  look  like 
ten  thousand  just  at  this  moment.      (Laughter) 

I  was  told  that  I  was  going  to  have  to  make  an  address  to  one 
hundred  and  fifty  to  two  hundred  gentlemen  connected  with  the  Can- 
adian Electrical  Association.  I  consequently  have  prepared  a  most 
wonderful  speech  on  electricity  (Laughter).  Now  I  am  confronted  not 
only  with  the  electricians,  and  the  good  members  of  your  Association,  but 
with  the  ladies ;  so  that  I  hardly  know  how  to  begin  to  tell  the  story  that 
I  am  going  to  have  to  tell  you,  because  I  am  going  to  drop  that  very, 
very  good  speech  I  had  prepared  and  endeavour  to  make  a  few  rambling 
remarks. 

Mr.  Chairman,  before  I  proceed,  however,  I  want  to  see  if  I  cannot 
get  even  with  my  friend,  Mr.  Smith.  Mr.  Smith  I  have  known  for  more 
years  than  I  would  like  to  tell  (particularly  since  the  ladies  are  here), 
but  the  first  time  I  met  Mr.  Smith  was  when  I  first  began  to  practise  law. 
He  came  to  see  me  one  day,  and  he  asked  me  if  I  wouldn't  collect  a  note 
of  his  that  he  had,  covering  an  advance  he  had  made  of  $150  to  a  young 
fellow.  I  said:  "Yes,  I  will  collect  it."  I  took  action,  and  about  every 
three  or  four  days  Mr.  Smith  would  come  to  me  and  say: 

"Mr.  Mitchell,  don't  go  so  hard  with  that  young  fellow.  Give  him  a 
little  time." 

I  collected  $25,  $50,  $75  and  then  $100.  My  friend  Smith  (who  was 
a  very  successful  engineer  in  a  very  big  company  in  Montreal)  then 
came  in  and  said: 

"I  want  to  take  that  case  away  from  you.  You  don't  know  how 
to  settle.     Why,  you  keep  on  collecting!" 

I  said  I  knew  that,  but  as  that  was  what  he  asked  me  to  do,  I  asked 
him  to  explain. 

"Why,"  he  said,  "every  time  you  collect  $25,  that  fellow  who  you  are 
sueing  comes  to  me  and  borrows  it  to  pay  you."      (Laughter) 

That  is  the  good  side  of  Mr.  Smith. 

Next  time  I  saw  him  he  said  he  was  in  great  trouble.  So  I  said: 
"What  is  the  matter?" 

"Well,"  he  said,  "I  do  not  like  to  tell  you." 

I  said:   "You  know,  I  never  tell  anything." 

While  he  said  it  was  pretty  hard  to  tell,  even  he  confided  that  he 
was  in  love  with  four  women,  and  didn't  know  what  to  do  about  it. 
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1    h  id       A  ra  they  all  right?" 

E?<  ■  :ie." 

"Don't  you  love  one  better  than  the  other?" 

•V.  s."  was  the  reply. 

"Then,  why  don't  you  take  the  one  you  like  1  m 

T<<  which  he  answ,  r..i:  "I'...  BUM  I  am  afraid  the  others  will  f< 
badly.-'       i  Laughter* 

"Well,"  I  said.  "I'll  tell  you.  You  bring  the  ladies  down  here  and 
let  me  look  them  over,  and  I   will  decide." 

I  may  tell  you,  ladies  and  gentlemen,  that  was  the  last  time  1 
th  as  a  client. 

Now,  I  have  been  delegated  t<>  tell  you  that  the  museum  and  all  the 
other  Departments  are  open  to  the  officials  and  members  of  the  Canadian 
Klectrical  Association.  You  are  welcome  to  come  and  visit  all  these 
Departments;  and  I  may  tell  you  that  after  an  arduous  day's  work,  and 
after  you  have  travelled  around  to  all  of  those  places,  if  you  get  tired 
and  don't  know  what  to  do,  and  you  feel  like  having  a  good  sleep,  come 
up  to  the  House  of  Commons  and  we  will  put  you  to  sleep  in  a  short 
time.        (Laughter) 

Ladies  and  gentlemen,  I  am  going  to  stick  to  my  original  text,  for 
the  benefit  of  the  Canadian  Electrical  Association,  hoping  at  the  same 
time,  Mr.  Chairman,  that  my  remarks  may  have  some  interest  for  the 
members  of  your  very  important  Club. 

I,  as  your  Chairman  has  told  you.  have  had  the  honour  of  being 
Provincial  Treasurer  in  the  Province  of  Quebec  for  a  number  of  years. 
and  in  my  capacity  as  Provincial  Treasurer  I  had  a  considerable  amount 
to  do  with  the  water  development  of  the  Province  of  Quebec.  Ther 
one  feature,  however,  that  I  would  like  to  call  to  your  attention  to-day, 
and  which  seems  to  me  hasn't  been'  advertised  enough  throughout  the 
Dominion  of  Canada.  We  had,  some  twenty-five  years  ago,  practically 
no  developed  horsepower  in  the  Province  of  Quebec.  At  that  time  there 
was  a  gentleman  who  came  from  Boston  (I  refer  to  Mr.  J.  Aldred),  to 
whom  I  cannot  pay  too  high  a  compliment  for  what  he  has  done  for 
the  development  of  water  power  in  the  Province  of  Quebec.  I  say  that 
advisedly,  because  I  remember  distinctly  when  Mr.  Aldred  first  came 
to  the  Province  of  Quebec  and  wanted  to  purchase  and  develop  whal 
known  as  the  Shawinigan  Falls,  on  the  St.  Maurice  River,  all  of  the 
business  men  of  Montreal,  all  the  business  men  of  the  Provinn 
Quebec,  and  the  members  of  the  Government.  thouKht  Mr.  Aldred  was 
going  into  an  undertaking  that  he  would  never  carry  through.  Mr. 
Aldred  purchased  the  water  power,  he  developed  it,  and  to-day  it  is  on 

ta  of  the  Province  of  Quebec.     Since  then  we    (when   I   say  we, 
I  of  coarse  refer  I  sve  worked  in  co-operation 

with  the  Shawinigan  Water  npany,  and  in  co-operating  with 

the   other   different    power   companies    that    came   along   one    after    the 
other. 
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One  day  Mr.  Smith  came  to  us  and  he  said:  "We  have  one  hundred 
thousand  horsepower  at  Shawinigan.  If  by  building  a  storage  dam  at 
the  head  of  the  St.  Maurice  River  we  could  double  that,  would  you  not 
let  us  do  it?" 

After  we  checked  up  Mr.  Smith's  figures  and  plans,  we  said:  "Yes, 
we  will  let  you  do  it,  but  we  want  a  hand  in  it."  So  we  advanced  the 
money,  got  the  Company  to  agree  to  pay  back  that  money  to  us,  and 
charged  them  three  hundred  thousand  dollars  a.  year  in  round  figures 
for  the  additional  water  power  they  got  upon  that  river.  Now,  it  is  not 
generally  known  that  this  dam  at  the  head  of  the  St.  Maurice  River,  at 
a  place  called  La  Loutre,  is  the  largest  storage  dam  in  the  world. 
The  dam  is  built  of  solid  concrete  and  has  a  total  length  of  1,646  feet, 
and  a  maximum  depth  of  90  feet.  The  area  of  the  water  surface  varies 
between  200  and  300  square  miles.  I  call  that  to  your  attention,  300 
square  miles  of  territory  covered  with  water.  You  can  imagine,  by 
thinking  of  that,  of  the  vast  amount  of  power  that  is  stored  at  the 
head  of  that  river.     The  reservoir  is  160  billion  cubic  feet. 

The  effect  of  the  regulation  afforded  by  this  river  has  been  to  double 
the  regular  water  low  at  Shawinigan  Falls,  the  result  being  that  whereas 
formerly  they  had  100,000  horsepower,  to-day  they  have  200,000  horse- 
power the  year  round.  That  does  not  only  mean  that  they  have  doubled 
the  Shawinigan  horsepower,  but  they  have  doubled  the  horsepower  at 
every  fall  upon  that  great  river,  which  has  on  it  one  continuous  rapid 
after  another.  I  do  not  think  it  can  be  estimated  (probably  the  engi- 
neers have  done  so,  but  I  have  never  heard  estimate  made  of  the 
enormous  amount  of  water  power  that  they  will  be  able  to  develop).  By 
financing  this  undertaking  with  two  and  a  half  millions  of  dollars,  we 
have  doubled  the  horsepower  capacity  of  that  great  river. 

Now,  the  importance  of  that  is  this,  that  we  have  learned  our  lesson. 
We  know  that  by  building  immense  storage  dams  on  our  great  rivers, 
we  are  able  to  double  the  water  capacity.  When  you  remember  that  we 
have  twenty-five  million  horsepower  of  water  flow  in  this  country,  of 
which  only  ten  per  cent,  has  been  developed,  when  you  think  of  that,  you 
can  easily  imagine  that  the  day  is  not  far  distant  in  this  country  when 
we  will  be  independent  of  black  coal  and  be  able  to  run  our  manu- 
factories from  one  end  of  industrial  Canada  to  the  other  with  the 
"white  coal"  which  is  to-day  being  wasted,  undeveloped.  What  we  want 
to  get  in  this  country  is  capital  to  develop  those  water  powers,  capital 
to  put  into  our  industries.  If  our  industries  are  built  up  with  this 
capital,  they  will  give  employment  to  our  labour,  and  employment  to  our 
labour  will  create  population  to  consume  what  the  man  on  the  farm 
is  producing.  To  me  that  will  be  one  of  the  solutions  of  this  great 
problem. 

Now,  to  show  you  the  importance  and  the  connection  between  manu- 
facturing and  water  power  development,  just  let  me  give  you  a  few 
figures  to  show  the  immense  development  taking  place  in  the  pulp  and 
paper  industry  in  this  country,  which  is  allied  to  the  question  of  water 
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powez   developments,   because   these   great    pulp   and    power    mills 
situated,  in  our  Provu  t,  '-n  the  water  ways,  and  at  the  points 

where  these  water  falls  sre  located.     iTou  And  thai  we  have  one  hundred 
pulp  and  paper  establishments  in  Canada  to-day,  whereas  only  a   few 
years  ago  the  pulp  and  paper  work  was  all  being  done  in  the  United 
-.  to  tlu-  south  of  us.     We  were  shipping  our  pulp  down  there,  and 
they  were  putting  it  into  the  manufactured  state;  but  to-day  we  have  one 
hundred  of  these  establishments,  with  a  capital  expenditure  of  :;  17  mil- 
lions, employing  30,000,  wages  15  millions,  cost  <>f  manufacture  l-(,>  mil- 
lions of  dollars,  value  of  the  product  -.">'*•  millions  of  dollars.    The  result 
of  that  policy,  in  so  far  as  Quebec  is  concerned,  has  been  t<>  make  LaTuque 
K),  I   think  now,   Mr.  Smith:   Grand'Mere  with   10,000  and 
Shawinigan  with  12,000,  practically  small  cities  where  formerly  you  had 
nothing  hut  wilderness;  and  now  have  turned  the  town  of  Three   Rivers. 
w.tli  a  small,  poor  population,  into  one  of  the  most  thriving  and  indus- 
trious  little  cities   that   we   have   in   the   whole   Province   of   Quebec.      All 
iias  been  brought  about  by  the  eo-operation  of  these  great  industrial 
that  have  established  themselves  on  the  shores  of  these  rivers, 
and    in    that    way    we    have    been    creating    in    the    Province    of    Quebec 
industrial  centres   which  are  giving  employment   to  our  labour. 

I  might  the  St.  Francis  River,  where  I  could  tell  you  the 

same  story  again.      There  the  water  development  has  also  been  doubled. 

Now,  ladies  and  gentlemen,  I  have  pointed  this  out  for  the  purpose 

e  argument,  and  one  argument   alone,   that   I  believe  the 

-  difficulties   in   this   great    country   is   co-operation   be- 

n  all  sections  between  capitalist,  manufacturer,   labourer   and  farmer. 

eat   Western  problem,  those  gentlemen  of  Western  Canada 

at  are  almost,  it  would  seem  at  times,  insurmountable. 

Rut   we   have  our  problems   in    Eastern    Canada   as   well.      We   must   not 

forget  that  we  have  just  come  through  a  World  War,  and  that  the  great 

machine,    like   all   other    ma<  bines    in    all    other    parte   of    the 

world,  is  out  •  All  we  have  got  to  do  is  to  get   it  back  into  gear, 

and  it  is  by  co-operatioh  that  we  will  get  it  back  into  gear.      So  1  appeal 
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to  those  gentlemen  of  Western  Canada,  as  I  appeal  to  those  of  Eastern 
Canada,  as  I  appeal  to  our  good  friends  in  Ontario,  as  I  appeal  to  the 
people  from  my  native  Province,  Quebec,  to  let  us  forget  the  difficulties 
of  the  past  and  only  look  to  the  problems  of  the  future.  I  have  enough 
confidence  in  my  country.  I  know  we  have  the  resoui'ces  of  forest,  of 
mine,  of  farm,  and  of  everything  else,  because  we  have  as  rich  a 
country  as  there  is  on  the  face  of  the  globe.  We  have  the  people.  All 
Ave  need  is  co-operation  and  good  will.  Lloyd  George,  you  will  remember, 
during  that  period  when,  in  the  dark  days  of  the  war,  went  before  the 
British  House,  when  the  Allies  were  differing  as  to  leadership,  and  said: 
"The  only  thing  we  lack  is  unity.''  Unity  is  the  only  sure  way  to 
victory,  I  say,  the  only  sure  way  of  settling  all  our  problems  is  unity. 
Let  there  be  give  and  take.  Let  there  be  compromise,  because  I  am 
certain  there  are  no  Canadian  problems  that  cannot  be  settled  by  men 
of  good  will,  sitting  around  a  table,  in  a  spirit  of  compromise  and  in  a 
spirit  of  co-operation. 

So  I  appeal  to  you,  one  and  all,  and  ask  for  co-operation.  I  ask 
for  unity.  If  we  get  that  we  will  get  the  prosperity,  the  progress,  the 
harmony  that  we  all  aspire  to,  for  the  everlasting  benefit  of  our  beloved 
Canada.      (Prolonged  Applause) 

AFTERNOON  SESSION,  FRIDAY,  JUNE  16. 

P.   T.  Davies   in   the  Chair 

REPORT  OF  THE  ACCOUNTING  SECTION— 1922. 

To  the  President  and  Members  of  the  Canadian  Electrical  Asso- 
ciation: 

Gentlemen : — Your  Committee  on  Accounting  now  submits  its 
Annual  Report  covering  proceedings  since  the  last  Annual  Meeting. 

As  Chairman  of  this  Committee,  I  am  pleased  to  report  material 
progress.  While  the  work  upon  actual  accounting  matters  has  been 
slow,  our  organization  has  been  completed,  sub-committees  corresponding 
with  similar  sub-committees  of  the  National  Electric  Light  Association 
have  been  formed,  and  with  our  completed  organization  we  should  next 
year  be  able  to  take  up  the  work  at  the  stage  now  reached  by  our  sister 
organizations,  and  continue  to  progress  and  develop  along  similar  lines. 

Many  of  our  chairmen  have  received  copies  of  the  Proceedings  of 
the  corresponding  National  Electric  Light  Association  Committee  and 
several  such  chairmen  have  attended  sub-committee  meetings  in  New- 
York,  Detroit  and  Chicago,  which  have  proved  of  interest,  and  their 
respective  reports,  when  received,  should  contain  valuable  suggestions. 

The  Accounting  Section  has  been  instrumental  in  bringing  into  the 
Association  twenty-two  new  members.  These  have  been  allocated 
among   the   following    Committees: — 

Purchasing  &  Storeroom  Accounting: 

Mr.   W.   A.    Stitt,   of  the    Shawinigan   Water    Power    Company, 
Chairman. 
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Customers'   Records  &   Billing  Methods: 

Mr.  H.  EL  Lyons,  of  the  Montreal  Light  Heat  A  Power  Consol- 
idated, Chairman. 
lections: 
Mr.  P.  \V.  Fee,  of  tin-  Ottawa  Electric  Company,  Chairman. 
Classification  of  Accounts: 

Mi-.  \V.   Paxton   Little,  of  the  Canadian   Niagara   Power  Com- 
pany, Chairman. 
Accounting   Education : 

Mr.  Charles  Johnstone,  of  the  Southern  Canada  Power  Company, 
Chairman. 
Bonus  Systems : 

Mr.  J.  J.  O'Brien,  of  the  Quelle.    Railway  Light   Heat  &  Power 
Company,  Chairman. 

Accounts  Payable: 

Mr.  F.  A.  Jansen,  of  the  Ottawa  Electric  Company,  Chairman. 
It  was  suggested  last  year  that  member  Companies  should  endeavour 
to  standardize  their  accounts,  and  conform  as  closely  as   possible  with 
the  uniform  system  adopted  by  the  National  Electric  Light  Association. 
four  Committee  repeats  this  suggestion. 

The  Kt  port  of  the  new  Chairman  of  this  Committee,  Mr.  W.  Paxton 
Little,  will  undoubtedly  hear  weight.  Mr.  Little  has  been  taking  an 
active  part  in  the  work  of  a  special  Committee  of  Accountants  called 
ther  by  the  Water  Power  Development  Committee  of  the  National 
trie  Lijrht  Association  for  the  purpose  of  considering  and  criticizing 
the  tentative  rules  and  regulations  for  the  establishment  and  main- 
tenance of  a  system  of  accounts  for  licenses  under  the  Federal  Water 
P<  \\.i  Act  of  the  United  States  of  America.  He  is  also  a  certified 
Public  Accountant,  State  of  New  York,  member  of  the  American  In- 
stitute of  Accountants,  and  the  National  Association  of  Cost  Accountants. 
1  am  sure  you  will  agree  that  any  recommendation  from  that  Committee 
under  his  guidance  will  be  very  much  along  the  proper  lines. 

This  Committee,  in   its  previous   report,  strongly   recommended  that 
the  Chairmen   of  the   Accounting  Section  and   the   Chairmen  of  the  re- 
ive sub-committees  should  take  advantage  of  the  privileges  accorded 
to  attend  Meetings  of  the  National  Electric  Light  Association  Accounting 
on    and    Committees.      Much    benefit    would    naturally    accrue    from 
the    exchange    of    ideas,    the    expression    of    individual  .opinion    and    the 
conseouent   discussion.     This    Committee   again    requests    Managers   of 
idian  companies  to  assisl  and  encourage  any  of  their  members  who 
may  he  chairmen  of  Committees  of  the  Accounting  Section  to  attend 
Meetings  in  the  United  Stat.-  ,  particularly  as  the  policy  of  th< 

ns    of    the    National     Electric    Light  .'ion    shall    be    to    hold 

itr.e  Meetings  in  the  different  Cities  of  the  United  States,  and  that 

ab-committeea  of  the  respective  sections  shall  have  meetings  called 
at  the  same  time.     This  will  ensure  a  good  attendance  at  the  Executive 
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Meetings,  will  create  greater  interest  and  keep  the  various  chairmen  in 
close  contact  with  the  work  in  progress. 

D.   R.   Street,   Chairman. 

Chairman  P.  T.  Davies: — We  have  heard  the  report  of  the  Account- 
ing Committee,  and  would  like  some  discussion  on  it. 

Previous  to  taking  up  the  discussion  on  this  report,  however,  I  un- 
derstand that  I  omitted  to  carry  on  the  discussion  on  the  report  of  the 
Lamp  Committee;  and  as  one  gentleman  who  wantsjto  leave  by  the  three 
o'clock  train  is  intimately  interested,  I  will  ask  Mr.  Street  to  allow  us  to 
carry  on  discussion  of  the  Lamp  Committee  report. 

A  Member: — Mr.  Chairman  and  gentlemen,  after  reading  over 
this  report  I  thought  that  I  would  have  something  to  say  about  the 
superiority  of  incandescent  over  arc  lights  for  street  lighting,  but 
last  night  I  went  to  Mr.  Ryan's  lecture,  and  after  seeing  his  "Thirty 
Dollar  Exhibition,"  and  hearing  his  remarks  about  it,  I  kind  of  forgot 
what  I  had  to  say  about  the  question.  I  feel  very  much  like  the  little 
boy  who  went  to  church  wTith  his  father.  The  sermon  was  long,  the  day 
was  warm,  and  the  lighting  scheme  wasn't  very  good;  and  the  parson, 
of  course,  was  long-Avinded.  After  leading  them  through  a  long-drawn- 
out  sermon,  he  thundered:  "I  only  want  to  know  what  is  going  to 
become  of  the  church?"  The  little  boy,  previously  mentioned,  whispered 
to  his  father:  "Pa,  tell  him,  and  let's  go  home." 

Chairman  : — I  am  sorry  I  was  away  at  the  Lamp  Committee  report 
this  morning,  so  I  am  unable  to  start  any  discussion  on  it. 

E.  A.  Stanger: — I  felt  safe  in  advocating  multiple  instead  of  series 
lighting,  not  for  one  instance,  but  for  a  great  many  cases,  for  the  fact 
that  it  does  away  with  duplicate  sets  of  wires  on  the  pole  structure, 
tieing  up  extra  copper  and  apparatus  and  special  transformers,  but  I 
too  have  second  thought  after  hearing  the  lecture  last  night.  It  seems 
to  me  however  that  this  is  a  point  that  might  be  gone  into.  I  have  in 
mind  particularly  the  lighting  on  a  street  in  Montreal,  where  the  arcs 
are  spaced  probably  250  to  350  feet  apart,  and  30  ft.  high.  If  you  are 
driving  on  that  street,  east  or  west,  at  night  when  it  has  been  drizzling, 
and  one  of  those  arcs  is  out,  it  is  like  diving  into  a  black  hole.  With 
the  subdivision  of  these  high  intensities  and  spacing  at  closer  intervals, 
you  don't  get  the  same  result  if  one  of  your  units  fails;  and  I  am  wonder- 
ing just  where  you  are  going  to  draw  the  line  between  high  intensity 
and  lower  intensity  and  great  number  of  units.  I  thought  some  dis- 
cussion might  occur  on  this  point. 

Chairman: — I  understood  Mr.  Stanger  to  tell  me  he  was  going  to 
bring  up  the  point  of  using  mill  type  lamps. 

E.  A.  Stanger: — That  is  particularly  in  connection  with  multiple 
street  lighting,  but  it  seemed  to  me  that  a  lamp  could  be  developed  with 
mill  type  characteristics  for  street  lighting  service.  We  have  a  com- 
paratively large  number  of  multiple  street  lights  in  operation,  operating 
through  time  and  solenoid  switches  and  one  control  wire.     Due  to  the 
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tact  that  the  pole  will  sometimes  loosen  op  and  be  Bubject  to  Mows  and 
vibration,  tin-  Mazda  B  lamp  does  not  render  as  good  service  as  a  lamp 
of  mill  type  characteristics  would.     We  have  an  extreme  case  in  one  of 

our  towns,  where  we  bave  small  Mazda  H's  installed,  and  the  breakage 
figures  on  these  lamps  are  exceedingly  high.     We  are  trying  the  exper- 
iment of  substituting  a  mill  type  lamp,  and  at  the  time  it  struck  me  that 
if  a  lamp  of  the  same  type  could  be  developed  in  tin-  higher  watts 
it  might  find  a  good  market  for  this  class  <>f  work. 

COL.  STREET:  Mr.  Chairman  and  gentlemen,  I  wish  to  draw  the 
attention  of  this  meeting  to  the  new  Stamp  Tax  Act  coming  into  force, 
requiring  stamps  to  be  placed  upon  all  receipts.  This  is  a  matter  that 
should  have  the  serious  consideration  of  all  Electricity  Supply  Companies, 
the  point  being:  Is  it  necessary  to  give  receipts;  would  customers  be 
satisfied  without  a  receipt;  would  they  consider  it  sufficient,  noting  the 
amount  registered  or  "rung  up"  on'  the  cash  register?  Then,  again: 
whether  the  cost  of  the  stamp  should  not  he  charged  to  the  customer. 
In  bringing  this  matter  to  your  attention  it  is  my  desire  that  it  should 

as  a  respectful  suggestion  to  the  in-coming  Committee,  that  it  should 

ive  their  consideration  at  the  first  meeting.     If  the  respective  mem 
bers    of   the    Accounting    Committee    seriously    considered    this    before 
their  next   meeting,  a   recommendation   might   be  soon  made  to   member 
companies. 

Now,  gentlemen,  before  moving  the  adoption  of  this  report,  I  regret 
having   to   say   that    once   more    the    Accounting    Committee    must    come 

ire  you  with  very  little  progress  in  actual  accounting  matters.  In 
the  past,  comparatively  little  encouragement  has  been  given  to  the 
i  ommittee,  excepting  possibly  by  a  few  of  the  larger  companies,  perhaps 
for  the  reason  that  in  pre-war  days  financing-  was  comparatively  easy. 
not  requiring  stati  mch  detail  of  conditions  as  are  now  essential. 

The  war  has  changed  this.  The  high  cost  of  operating  and  the  dropping 
of!  in  revenue  have  made  it  very  necessary  to  have  careful  accounting, 
minute  diss*  .ting  of  costs,  in  order  to  provide  necessary  statistics.     The 

■  anting   Branch   is   now  a  most  important  one  to  every  operating 
manager,  in  order  that  details  of  revenue  and  expenditure  may  be   pro- 
vided   regularly.      This    possibly    has    been    the    reason    why    in    the    past 
Or  BO  there  has  been  an  awakening  among  the  companies  and  their 
managing    dir<  the    importance    of   the    Accounting    Branch. 

It  was  the  lack  of  interest  that   prevented  the  Accounting  Section  from 

inding   more   rapidly.     Under  the  slight  encouragement   this   < 
mittee  is  now  receiving,  it  has  started  out  under  good  auspices,  with 
the  hope  that  the   results  of  their  work  and   research   may   prove  of 

ll    value  to  member-  of  OUT  Association. 

Last  year  it  was  found  that  then'  were  practically  no  members 
in   t]  belonging   to   the   Accounting   Section,   none   sufficiently 

interested  to  form  the  •  committed  and  to  make  them  effective. 

Inning  the  past  year  co  operation  with  the  Membership  Committee  was 

ting    in    some    twenty-two    or    twenty-three    new    members 
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being  brought  into  the  Association  as  members  of  the  Accounting  Sec- 
tion. These  new  members  came  principally  from  the  East — Newfound- 
land sent  in  three  names;  Nova  Scotia  did  particularly  well,  their  most 
eastern  section,^  Cape  Breton,  being  represented;  New  Brunswick  has 
also  done  well;  and  we  have  had  strong  support  from  the  Provinces  of 
Quebec  and  Ontario,  principally  the  City  of  Ottawa.  A  good  foundation 
is  now  laid  to  build  upon,  and  we  are  therefore  in  a  position  to  take 
up  the  work  seriously,  to  synchronize  with  the  Committees  of  the 
N.E.L.A.,  and  assume  our  share  of  the  burden  that  the  members  of  our 
sister  organizations  have  been  carrying  so  well. 

With  respect  to  meetings:  It  is  almost  impossible  to  have  a  wide- 
spread membership  and  have  such  members  present  at  meetings.  It 
is  consequently  necessary  for  Committees  particularly  to  do  their  work 
largely  by  correspondence.  For  the  benefit  of  Managers  and  Directors 
of  Companies,  the  duties  of  these  respective  Committees  should  be 
understood,  and  I  now  detail  the  work  and  ground  to  be  covered  by 
each  Committee,  in  order  that  they  may  be  on  record. 

Accounting  Education  Committee : 

To  select,  prepare,  publish  and  exploit  among  members  suitable 
accounting  courses  for  persons  engaged  in  the  industry;  to  recommend 
to  member  companies  methods  of  encouraging  the  taking  of  such 
courses  by  employees. 

Bonus  Systems  Committee: 

To  define  the  term  "bonus  system";  to  investigate  the  status  of 
bonus  wages  among  central  stations;  to  make  detailed  recommendations 
to  the  Association  where  actual  experience  has  shown  bonus  wages  a 
success  in  central  station  work;  to  study  and  outline  theoretical  funda- 
mental requirements  and  characteristics  for  successful  bonus  systems. 

To  obtain  detailed  information  about  bonus  systems  now  suc- 
cessfully in  use.  The  work  of  the  committee  will  be  limited  in 
general  to  those  departments  beginning  with  the  meter  readers  and 
running  through  the  collection  of  the  account,  together  with  allied  cleri- 
cal work.  Salesman,  power  plants,  linemen,  etc.',  will  not  be  considered 
in  detail. 

Classification  of  Accounts,  Reports  to  Commission?,  and  Relations   with 

other  Associations  Committee: 

To  secure  the  adoption  by  other  associations  of  uniform  standards 
.in  classification  of  accounts,  in  accounting  methods  and  terms  and  in 
form  of  annual  reports  of  utilities  to  commissions  for  the  purpose  of 
promoting  clear  understanding  and   efficient  methods   in  such  matters. 

To  secure  the  adoption  of  a  standard  classification  of  accounts  by 
all  member  companies,  to  reach  an  agreement  as  to  a  national  classi- 
fication of  accounts  for  all  utilities,  and  to  secure  a  general  approval 
of  such  system  of  accounts  by  commissions. 

To.  determine  upon  essential  and  desirable  items  to  be  included  in  the 
Standard  Form  of  Annual  Reports  by  Utilities  to  Commissions;  to  draw 
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attention  to  and  eliminate  inconsistencies  and  irrelevant  matter  in  exist- 
ing forms;  and  to  secure  the  adoption  of  a  standard  form  of  report. 
I  'ollectiona  ( 'ommii  ■ 

To  make  a  thorough  study  of  the  methods  employed  in  the  Credit 
and  Collection  Departments  of  the  various  member  companies, 
d  Billing  Methods  Commit- 
To  simplify  and  codify  systems  of  Customers'  Accounting  Records 
for  large  and  small  companies,  from  rutting  in  of  service  to  crediting 
of  payments  to  customers'  accounts,  including  meter  reading  and 
collections. 

ay  and  Storeroom  Accounting  CofHtnUt< 

To  devise  and  make  effective  efficient  plans  of  organization  and  opera- 
tion of  purchasing  and  storeroom  facilities,  and  accounting  in  connec- 
tion therewith,  from  the  origin  of  the  need  to  the  final  disposition  of  the 
material,  including  the  determination  of  inventory  procedure. 

It  is  clear  that  the  Chairman  of  each  Committee  must  devise  plans 
along  lines  that  are  constructive,  and  must  submit  such  plans  to  the 
member  companies,  asking  such  companies  to  criticize,  and  if  possible 
submit  other  schemes.  When  data  of  this  kind  is  obtained,  the  Execu- 
tives of  the  Accounting  Section,  consisting  of  the  Chairmen  of  the 
various  Committees,  could  decide  what  plans  could  be  submitted  to 
the  N.E.L.A.  as  the  Canadian  viewpoint.  For  this  work  funds  are 
necessary.  I  would  therefore  respectfully  urge  the  Managers  of  the 
Companies  to  do  their  best  to  encourage  members,  particularly  Chair- 
men of  these  special  Committees,  to  attend  meetings  of  similar  Com- 
mittees in  the  United  States.  The  Companies  should  pay  the  expenses 
of  members  attending  such  meetings. 

As  regards  the  meetings  of  the  Executive:  These  are  necessarily 
held  in  central  places,  and  Electric  Companies  should  encourage  the 
attendance  at  these  executive  meetings,  by  paying  the  expenses  of  the 
members.  The  meetings  might  be  held  in  Ottawa  or  Montreal;  the 
latter  place  is  naturally  considered  the  best  meeting  place  for  reasons 
that  are  obvious.  The  expenses  in  attending  these  committee  meetings 
can  be  decreased  by  the  company  or  companies  in  places  where  meetings 
are  held  providing  a  place  of  meeting,  either  in  the  office  of  the  company 
or  elsewhere.  The  meetings  in  Montreal  have  been  held  at  the  Windsor. 
This  costs  money,  which  could  be  saved  by  one  of  the  Electric  Companies 
supplying  a  room.  It  is  very  necessary  to  have  some  funds  to  continue 
the  interest,  otherwise  the  membership  will  fall  off.  To  my  mind,  a  grant 
should  be  made  by  the  parent  association  to  assist  the  various  commit! 

Now  Mr.  Chairman,  in  conclusion,  permit  me  to  say  that  I  appre- 
ciate very  much  the  decision  of  the  Association  Executive,  that  it 
intends  to  appoint  the  Chairmen  of  the  various  Sections  of  this  Associa- 
tion at  the  Executive  Meeting  to-morrow.     This  will  enable  Commit' 

I  ttle    down    to    work    at    once.      It     is    a    very    wise    move.      1     would 

however,  request  when  'he  Accounting  Section  is  being  considered,  that 
you  select  a  new  Chairman.     I   have  not  done  justice  to  the  Section  in 
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the  past  two  years,  owing  to  Being  too  much  tied  up  with  office  detail. 
Undoubtedly  a  younger  man,  with  a  little  more  leisure,  would  be  able 
to  put  more  "pep"  into  the  Accounting  Section.  I  would  respectfully 
ask  therefore  to  be  relieved,  not  that  I  wish  to  shirk  work  in  any  way. 
My  hearty  co-operation  and  assistance  will  always  be  ready  for  the 
Accounting  Section.  It  is  now  very  important  the  Accounting  Section 
should  be  considered  a  fixture,  the  decks  are  now  clear  for  action,  and 
good  work  can  be  done  during  the  coming  year. 

I  have  much  pleasure  in  moving  the  adoption  of  this  report,  and  I 
would  ask  Mr.  J.  Paxton  Little  to  kindly  second  it.  Mr.  Little  is  from 
Niagara  Falls,  representing  the  Canadian  Niagara  Power  Company. 
He  is  Chairman  of  the  Committee  of  Classification  of  Accounts,  which 
is  a  very  important  Committee,  and  in  the  report  to-day  your  Committee 
have  strongly  recommended  the  adoption  by  all  Canadian  Companies 
of  the  N.E.L.A.  Classification  of  Accounts. 

I  wish  to  thank  you,  Mr.  Chairman,  for  having  allowed  me  to  en- 
croach upon  your  time  to  this  extent.     (Applause) 

W.  P.  Little: — Mr.  President  and  members,  I  have  so  recently 
been  honoured  with  the  appointment  of  Chairman  of  the  Committee  on 
Classification  of  Accounts  in  the  C.E.A.,  that  I  have  no  formal  report 
to  submit,  but  I  will,  if  you  will  allow  me,  read  the  report  of  the  Com- 
mittee on  the  Classification  of  Accounts  of  the  N.E.L.A.,  presented  at 
the  Convention  last  month. 


REPORT  OF  CLASSIFICATION  OF  ACCOUNTS,  REPORT 

TO  COMMISSIONS  AND  RELATIONS  WITH  OTHER 

ASSOCIATIONS  COMMITTEE. 


ACCOUNTING  NATIONAL  SECTION.     . 

Presented  at  the  Forty-fifth  Convention  of  the  National  Electric 
Light   Association,  Atlantic  City,  N.J.,   May   15-19,  1922. 

This  Committee  has  held  no  formal  meetings  during  the  past  year. 
Its  informal  activity  has,  however,  been  considerable. 

At  the  annual  meeting  of  the  National  Association  of  Railway  and 
Utilities  Commissioners,  held  in  Atlanta  in  October,  1921,  we  submitted 
to  that  association's  Committee  on  Statistics  and  Accounts  of  Public 
Utilities  the  N.E.L.A.  amendments  of  the  Commissioners'  Uniform 
System  of  Accounts  for  Electrical  Corporations.  That  Committee  de- 
ferred its  formal  consideration  of  our  propositions  until  its  organization 
for  the  new  administrative  year  should  be  completed.  We  were  invited 
to  present  our  arguments  to  the  Committee  at  its  meeting  held  in 
Chicago,  February  20,  1922,  and  as  a  result  of  our  presentation  of  the 
matter,  it  agreed  to  accept  in  substance  practically  all  of  our  proposals 
for  amendment.  That  Committee's  report  to  its  association  will  be 
submitted  at  Detroit  in  October  next. 


Report  of  Ci  Assmcn  ion  01   A.<  iti 

I  June  it  was  learned  that  the  statisticians  of  the  public  service 
commissions  of  Borne  at  the  north-western  states  had  held  a  conference 
the  purpo  ring  the  Commissioners1  Uniform  System  of 

Electrical  Corporations.  They  submitted  a  joint  memor- 
andum to  their  several  commissions  in  which  tiny  proposed  sundry 
modifications  of  that  system  of  aecounl  of  which  modifications 

weir  extremely  objectionable  in  principle,  and  all  in  the  fact  that  they 
involved   deviations    from    the   principle   of   nationwide   uniformity.      \ 
vigorous  argument  against  the  proposed  changes  was  drawn  up,  and. 
sident  Bump  on  behalf  of  the  N.F.I. .A.,  was  filed 
with  the  commissions  involved.     In  it  we  not  only  pointed  <>ut  the  ob- 
to    the    statisticians'    proposed    changes,    but    we    further    called 
attention  to  the  fact  that  if  nationwide  uniformity  in  the  classification  of 
rants  is  to  be  secured,  all  proposals  for  amendment  of  the  Commis- 
sioners' classification  ought,  before  consideration  by  any  individual  com- 
mission.  t<>   he   submitted   to   the  appropriate   committee   of   the   Com- 
missioner      '  ation.     Our  views  were  apparently  concurred  in.     One 
of  the  states  involved,  the   state   of  Washington,   has   since  adopted   the 
Commissioners'    Classification,   subject    to   such   amendments   as   may   be 
adopted  by  the  Commissioners'  Association  after  consideration  of  mat- 
now    before    its    Committee.      The    other    two    state.-    have    not    yet 
1   in   the   matter. 

The    most    important    work    done    during    the    year    by    membei 
the  Committee  has  been  in  connection  with  a  system  of  accounts  for  the 
use  of  licensees   of  the   Federal   Tower  Commission.      Representatives  of 
that    commission    last    summer    submitted    for    consideration    and    as    a 
basis   for   discussion    a  •     draft   of  a    system    of   accounts    to   be 

prescribed    for    use    by    licensees.      Examination    of.  the    draft    disclosed 
eral   objectionable    I  principal    among   which   were    the   rules 

1  elating   to   depreciation   accounts.      Study   of  the   propositions    relating 
to  tl  mts  showed  them  to  be  substantially   in  conformity  with 

the  Tower  Commission's  regulations  relating  to  the  depreciation  res. 
In  order  to  obtain  a  reconsideration  of  those  regulations  a  memorandum 
was    prepared   and    submitted    through   the    Watei     Power   Development 
nittee,  and  thereafter  on   November  21,    L921,  a   hearing  was  held 
by  the  Federal  Tower  Commission,  at  which  hearing  representatives  of 
this  committee,  as  well  as  those  of  other  N.F.I. .A.  committees,  appealed 
and   presented   arguments  on   the   subject   of  the   regulation  and   rules 
relating    to    depreciation    reserve    and    other    like    matters,    and    on    the 
subject  of  annual  report!   to  the  Commission.     No  action  has  thus  far, 
.1-   as    we    ate    informed,    been    taken    by    the    Tower    Commission    re- 
ting  our  propositions. 

Progress  in  securing  the  adoption  of  the  Commissioners'  uniform 

m  of  accounts  by  state  commissions  has  been  gratifying.     We  have 

before    mentioned    the    State    . . t"    Washington,    and    we    are    able    to    say 

further  that  the  commissions  of  Utah  and  Virginia  have  adopted  the 
in  without  change.     Massachusetts  ha.-  adopted  a  system   in  sub- 
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stantial  accord,  although  with  minor  changes  in  verbiage  necessary  to 
conform  to  the  Massachusetts  statute.  The  commission  of  various 
other  states  have  the  matter  under  consideration,  and  there  seems  to 
be  ample  reason  for  expecting  favorable  action  in  several  other  states 
to  become  effective  January  1,  1923.      (Applause) 

President: — It  is  necessary  for  us  to  keep  our  accounting  men 
interested,  so  that  the  Chairman  of  this  important  section  can  get 
"material  with  which  to  work. 

We  would  like  very  much  if  we  could  get  a  uniform  accounting 
system,  particularly  for  the  Hydro  Electric  of  Ontario.  If  they  would 
take  over  our  system  of  accounting,  we  would  be  much  happier. 

Any  discussion? 

P.  A.  Jansen  : — Col.  Street  dwelt  upon  the  importance  of  attending 
the  meetings  of  the  special  committees  and  accounting  section  meetings 
of  the  N.E.L.A.  Speaking  from  personal  experience,  I  had  the  pleasure 
of  attending  a  recent  meeting  in  Chicago,  and  I  know  that  I  personally 
benefited  a  great  deal  by  it.  I  attended  the  organization  meeting  of  the 
Accounts  Payable  Committee,  and  being  Chairman  of  this  same  Com- 
mittee in  the  C.E.A.,  I  would  like  to  just  briefly  outline  the  report  on  the 
matters  decided  at  that  meeting. 

The  scope  of  the  work  comprises  routine  records  and  handling  of 
invoices  from  the  time  they  are  released  by  the  Purchasing  Department 
until  paid.  It  was  deemed  advisable  that  the  study  of  the  various 
forms,  and  also  the  methods  as  used  should  be  carried  on  through  the 
National  Geographic  Section  Committee.  And  the  results  of  the  finding 
should  be  carried  by  their  chairmen  to  the  National  Committee.  From 
this  data  the  material  to  be  prepared  for  recommendation  to  the  N.E.L.A. 

Col.  Street  asked  me  also  to  briefly  outline  the  work  of  the  other 
committees,  corresponding  to  those  in  the  N.E.L.A.  The  following  com- 
mittees have  been  formed.  There  is  the  work  of  Standard  Classification 
(we  just  had  Mr.  Little's  excellent  paper),  the  Bonus  System  Committee 
had  to  investigate  status  of  bonus  basis  among  central  stations;  then 
there  is  the  Credit  and  Collection,  to  make  thorough  study  of  the 
methods  employed  in  the  credit  and  collection  departments  of  the 
various  member  companies;  then  the  Customers'  Accounts  Records, 
to  simplify  and  modify  system  of  Customers'  Accounts  Records  and 
the  Purchasing  and  Store  Room  Accounts.  I  think  these  are  all  the 
committees  that  we  have  formed  to  correspond  with  those  of  the  N.E.L.A. 

W.  P.  Little: — I  suggest  the  organization  of  the  following  Com- 
mittees for  the  coming  year  which  I  understand  have  not  heretofore 
been  appointed:  Fixed  Capital  Records;  Security  Holders  Records; 
and  Budget. 

The  first  will  cover  a  subject  to  which  very  little  attention  has 
been  given  in  the  past  but  which  is  of  fast  growing  importance. 

The  second  is  especially  important  to  those  member  companies  who 
contemplate   the    sale   of   their   securities   direct   to   their   customers    or 
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the  public,  and  the  last   would  function  or  a   very   important  and  in- 
sting   work,   for   it    would   seem   almost    impossible    for   any   well- 

inized    corporation    to    get    along    without    a    proper    Budget    system. 

The    continuance    of    these    committees    in    the    N.K.L.A.    for    the 
coming  year  has  been  recommended. 

Chairman: — Gentlemen,  is  there  any  more  discussion? 

\.  DlON:  Most  of  the  Companies,  when  they  issue  bonds,  go  to 
a  bond  house.  These  bond  houses  want  a  lot  of  information,  and  if 
you  have  not  got  a  system  of  statistics  in  your  own  company  that  is 
up    to    date,    you    will    find    the    work    very    heavy    indeed    in    preparing 

meats  required  by  these  corporations.  I  realize  that  very  fully. 
I  realize  the  importance  of  very  full  statistics,  even  to  small  details. 
ently  I  was  employed  to  investigate  a  Company  which  wanted  to 
borrow  two  million  dollars  or  so;  I  accompanied  an  engineer  of  the 
bond  corporation.  While  that  company  does  very  general  work  (they 
are  engaged  in  railway  work,  light,  power  and  gas),  I  never  knew  any 
place  where  the  work  was  so  easy  to  perform.  The  work  was  extremely 
easy,  because  of  the  wonderful  system  of  statistics  in  force,  though  it 
was  not  a  large  company.  It  was,  however,  operated  under  Stone  & 
Webster,  and  they  were  following  the  system  proposed  by  that  Company. 
It  was  remarkable.  There  was  a  complete  system  of  statistics,  both 
financial  and  operating*,  which  was  audited  each  month,  and  this  was 
really  all  we  needed  to  investigate,  outside  of  the  examination  of  the 
physical  property.  I  was  bo  impressed  with  this  that  1  would  like  to 
recommend  to  all  companies  the  importance  of  keeping  very  full  sta- 
tistics, and  if  you  do  it  in  the  way  it  was  done  there,  monthly,  it  is 
not  very  heavy  work,  but  if  you  don't  do  it,  and  you  have,  on  sudden 
demand  from  your  bond  company,  to  produce  these  statements,  it  is 
.    heavy  work  indeed. 

CHAIRMAN: — We    have    yet    a    lot    to    do.      If    there    is    any    more 
discussion,  we  would  like  to  get  it  over  as  soon  as  possible. 

If  not,  we  will  proceed  to  the  report  of  the  Accident  and  Prevention 
Committee.     Our  old  friend,  Mr.  Wills  Maclaehlan,  will  present  it. 

(Applause) 


REPORT  OF  ACCIDENT  PREVENTION  COMMITTEE  1922 

Reduce  Costs  !  Is  not  that  the  motto  of  present  business  '.'  What 
part  does  accident  prevention  play  in  the  programme?  Winn  an  acci- 
dent occurs  there  is  the  compensation  cost,  medical  cost,  overhead  in 
looking  after  the  details,  destroyed  apparatus,  disorganization  of  force 
and  lowered  morale.  To  what  gain?  Nothing.  These  accidents  can  be 
prevented;  are  being  prevented.  How?  By  forethought  and  organiza- 
tion and  combating  this  problem  with  the  same  methods  that  are  used 
in  combating  any  ordinary  business  problem.      There  IS  nothing  m\ 
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ious.  Well  designed  and  constructed  plant;  capable  and  trained  staff 
well  lead  together  with  real  co-operation  with  a  will  to  prevent  accidents 
is  the  solution. 

As  we1!  as  the  economic  responsibility,  the  company  has  a  moral 
responsibility.  Destroyed  apparatus  can  be  repaired  or  replaced.  What 
of  a  human  life  or  limb?  Compensate — yes.  Replace — no.  The  human 
suffering  as  a  result  of  an  accident  cannot  be  eliminated;  it  can  only  be 
mitigated.  The  families  dependent  upon  men  cannot  be  eliminated 
from  the  problem.  They  are  the  innocent  sufferers  of  the  accident  and  to 
them,  and  to  society,  management  and  men  owe  a  great  responsibility. 
To  the  children,  industry  and  society  owe  the  opportunity  of  being 
brought  up  under  a  father's  care  and  protection.  They  too  often  are 
deprived  of  this  as  a  result  of  an  accident. 

A  public  utility  rendering  to  industry  and  society  a  great  service 
can  improve  that  service  by  reducing  costs  and  increasing  the  usefulness 
of  the  lives  of  its  staff  by  Accident  Prevention  and  Health  Promotion. 

With  the  increased  traffic  on  the  streets,  there  is  an  alarming  in- 
crease in  the  number  of  accidents.  This,  no  doubt,  to  a  very  great  extent 
is  the  result  of  lack  of  attention,  both  on  the  part  of  the  drivers  of 
vehicles  and  of  pedestrians,  but  how  much  of  it  is  the  result  of  poor 
street  illumination.  It  can  be  shown  that  the  mounting  height  of  street 
lights  is  as  a  usual  thing  much  too  low.  For  instance,  street  lights 
mounted  10  ft.  above  the  curb  decrease  the  discerning  power  of  the  eye 
by  50  per  cent,  due  to  the  glare.  Furthermore,  tests  conducted  by  the 
X.E.L.A.  Park  Laboratories  have  clearly  demonstrated  that  intensity 
of  illumination  has  a  very  decided  effect  on  the  quickness  of  observation, 
particularly  in  relation  to  the  observation  of  moving  bodies. 

In  putting  forward  plans  for  the  street  lighting  of  different  Can- 
adian Cities,  Member  Companies  can  render  very  considerable  service  in 
seeing  that  the  illuminants  are  mounted  high  enough  above  the  curb  to 
cut  out  the  glare  and  also  are  of  sufficient  intensity  to  illuminate  the 
highway  in  a  way  that  will  render  accidents  less  likely  to  happen.  Tests 
can  be  presented,  in  fact  have  been  presented,  in  reports  of  the  N.E.LA. 
showing  that  the  most  efficient  mounting  height  is  from  18  ft.  to  22  ft. 
above  the  curb.  It  might  be  well  to  set  up  standard  recommendations 
for  street  lighting;  these  being  handled  either  by  the  Association  or 
by  the  Canadian  Standards  Association. 

Dealing  with  factory  lighting,  it  can  very  easily  be  shown  that  a 
considerable  number  of  the  accidents  in  factories  are  due  to  poor  illumina- 
tion. Everyone  is  familiar  with  the  bare  lamp  hung  close  to  the 
machine,  dark  passageways,  black  shadows,  etc.  With  the  speed  at 
which  work  in  the  modern  factory  has  to  be  carried  on,  too  much  care 
cannot  be  given  to  the  designing  of  the  best  type  of  illumination.  This 
will  not  only  work  for  the  prevention  of  accidents  in  the  factory  but 
will  also,  as  a  general  rule,  increase  the  production  of  the  factory  both 
by  speeding  up  and  by  the  elimination  of  damaged  parts.  Member 
Companies   can   increase   their    service    and    incidentally    increase    their 


RKPOR1    0]     ACCIDEN1    PREVENTION    COMMITTEE    1922  176 

earnings   by   assisting  their  consumers    in   the   layout    of   good    factory 
illumination    either    by    supplying    engineering    service    themselves 
by  directing  their  consumers   to  competent   designers. 

If  the  public  utility  company  intends  to  advise  the  consumers  as 

to  the  value  nt*  good   illumination  and   also  advise  the   municipal  author 
ities  as  to  this,  it  will  of  course  be  tirst  necessary  for  them  t<>  see  that 

their    power   bouses,   substations,   Btore-rOOmS,   Offices   and    yards    are    well 

illuminated.      This   will    not    only    lie    of   g I    advertising    value    hut    will 

also  be  of  value  in  increasing  their  own  efficiency. 

1T1I.ITY   DEVICES. 

In  advertising  and  selling  different  utility  devices,  the  public  utility 

COmpanj  should  make  sure  that  these  devices  are  safe.  If  this  is  not 
so.  the  device  may  work  as  a  very  had  advertiser  for  the  use  of  electrical 
current.  .Many  devices  have  been  put  on  the  market  in  such  a  way  that 
although  they  were  cheap  they  were  dangerous,  and  the  utility  will  be 
Serving  its  own  ends  if  it  makes  sure  that  the  devices  that  it  is  selling 
and  recommending  are  well  designed  and  manufactured.  Although  your 
Committee  perfectly  realizes  that  nothing  should  be  done  to  frighten  the 
users  of  electrical  appliances,  yet  it  also  feels  that  consumers  should 
be  instructed  as  to  correct  uses  of  these  appliances.  It  is  hardly  neces- 
sary to  draw  to  your  attention  the  danger  of  using  certain  electrical 
appliances  in  bathrooms,  the  placing  of  electrical  irons  <>n  stoves,  etc. 
These  points  are  readily  appreciated  by  you  but  the  average  consumer 
does  not  realize  the  danger.  The  consumer  should  not  only  be  instructed 
i  the  use  but  should  be  cautioned  as  to  the  danger  of  amateur  repair- 
ing of  electrical  appliances.  These  repairs,  although  simple,  should  be 
in  the  hands  of  someone  who  appreciates  the  danger  of  had  insulation. 
rt  circuit,  grounding,  etc. 

DESIGN  A\li  LAYOUT. 

The  matter  of  proper  functioning  of  apparatus  so  that  tire  risks 
and  danger  to  life  may  be  avoided  had  been  receiving  considerable  and 
increasing  attention  since  electrical  apparatus  began  to  figure  prominent- 
ly in  industry.  There  is  one  point,  however,  which  even  to-day  is  some- 
times overlooked,  and  that  is  what  one  may  term  the  personal  safety 
of  the  operator  in  the  normal  execution  of  his  duties.  That  this  point 
is  a  most  important  one,  both  from  the  point  of  view  of  the  personal 
danger  which  he  might  sustain  and  as  far  as  the  proper  execution  of 
his  work  is  concerned,  is  obvious.  Should  any  of  his  duties  he  such 
that  personal  risk  is  incurred,  such  duties  are  liable  to  be  unwillingly 
or  improperly  carried  out  or  even  neglected  altogether,  while  with  the 
more  conscientious  type  of  man,  the  condition  of  nervousness  brougKl 
aboul  militates  against  the  proper  carrying  out  of  the  work.  To  any 
person  engaged  in  making  the  layout  of  a  plant  or  inspecting  a  plant, 
dang  rrangements  will  be  fairly  obvious  and  would  cover  such  a 
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wide  field  that  it  would  be  impossible  to  include  them  all.     However,  a 
few  salient  points  may  be  mentioned. 

Occasionally,  generators  and  large  motors  of  the  horizontal  type  are 
so  placed  that  it  is  impossible  for  the  operator  to  feel  the  bearings  when 
standing  on  the  engine  room  floor.  He  has  therefore  to  stand  upon  the 
bedplate  of  the  machine  in  close  proximity  to  its  revolving  field  and  there 
is  some  danger  that  in  his  preoccupation  with  the  immediate  business 
in  hand,  he  may  either  come  in  contact  with  the  latter  or  slip  into  the 
generator  pit.  In  nearly  all  such  cases,  suitable  hand  rails  from  the 
frame  of  the  machine  to  the  pedestal  would  remove  this  source  of  danger. 

Disconnecting  switches  are  sometimes  placed  in  such  a  position 
that  they  are  exceedingly  awkward  to  handle  with  a  hook  stick,  and  when 
endeavouring  to  do  this,  the  operator  may  step  backward  or  sideways  into 
live  apparatus  which  is  all  too  adjacent  or  unprotected. 

Fuses  and  fuse  terminals  on  2,200  volt  instrument  transformers  arr» 
frequently  placed  in  a  dangerously  accessible  position,  and  the  same 
can  sometimes  be  said  of  the  wiring  on  1-3,000  volt  potential  transformers. 
While  the  matter  of  checking  switchboard  instruments  does  not  normally 
come  under  the  sphere  of  the  operator,  still  it  may  be  well  to  point  out 
that  the  proper  application  of  test  links  on  switchboard  panels  goes  so 
far  to  obviate  the  risks  which  are  too  frequently  attached  to  this  class  of 
work  that  such  links  should  be  considered  essential  on  all  modern  switch- 
boards. 

The  operating  mechanisms  of  circuit  breakers  are  not  in  themselves 
dangerous,  but  it  is  always  possible  in  a  careless  layout  or  where  space 
restrictions  are  very  severe,  to  put  there  breakers  in  such  position  that 
their  automatic  operation  may  endanger  the  operator.  A  line  of 
exposed  bell  cranks  and  operating  rods  running  at  the  rear. of  a  switch- 
board is  a  case  in  point. 

Swinging  brackets  on  the  end  of  the  switchboards  should  be  placed 
so  that  a  man  when  walking  upright  can  pass  freely  under  them.  On 
low  voltage  installations,  bare  conductors  and  copper  straps  are  some- 
times placed  far  too  near  the  floor  level.  While  clearances  are  always 
more  than  ample  to  prevent  such  conductors  going  to  ground,  rubbish 
which  sometimes  includes  articles  is  frequently  swept  up  on  a  floor  and 
cases  have  occurred  where  an  extra  flourish  with  the  broom  has  caused 
severe  grounds  and  short  circuit. 

Knife  switches  are  sometimes  so  placed  that  there  is  a  danger  of 
the  operator  burning  his  hands  or  his  face  when  operating. 

In  conclusion  it  may  be  pointed  out  that  in  the  large  majority  of 
cases,  such  dangers  as  have  been  indicated  above  are  due  far  more  to  the 
arrangement  of  apparatus  than  to  the  apparatus  per  se.  It  therefore 
devolves  upon  the  parties  responsible  for  the  layout  of  such  apparatus 
to  bear  this  point  particularly  in  mind.  However,  even  where  this  is  done, 
where  space  restrictions  are  severe,  it  will  frequently  be  impossible  for 
even  the  best  intentioned  designer  to  lay  out  a  plant  which  has  not 
one  or  two  bad  corners  in  it. 
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DSE  and  «  ai;k  OF  SA1  B  n   APPLIANCES, 

Safety  appliances,  unless  properly  selected,  used  and  cared  for, 
may  become  a  menace  rather  than  ■  protection  to  the  user  by  producing 
a  false  Bense  of  security. 

It   is   therefore  of  the  greatest   importance  that   the   proper   use 

a:.d  care  t>t"  these  shall   be  generally   understood. 

(1)     Rubber  Gloves: — These  should  he  purchased  in  accordance 

with  the  specification  of  the  Canadian  Electrical  Association,  or  as  near 
to  it  as  possible. 

oft  and  fixible  glove  is  desirable,  as  they  are  easier  to  work  with, 
and  therefore  it  is  less  difficult  to  get  workmen  to  use  them.  Leather 
slip-overs  should  be  always  used  to  protect  the  rubber  gloves  from 
mechanical  injury  and  in  some  cases  a  thin  silk  or  eotton  glove  is  used 
inside  of  the  rubber  irlove  to  advantage.  Rubber  gloves  should  be  worn 
when  working  on  live  wires,  carrying  current  at  potential  above  220 
volts.  When  not  in  actual  use  they  should  be  kept  in  a  box,  separate 
from  any  other  tools,  so  as  to  be  protected   from   mechanical   injury. 

They  should  be  inspected  and  tested  at  regular  intervals  and  a  record 
kept  of  the  performance  of  each  individual  glove. 

<  _'  i     Lineman's  Shields:— There  are  several  makes  to  be  had,  all 

of  which  are  satisfactory.     They  are  very  desirable  for  use  where  there 

pal  circuits  on  a  pole  and  it  is  necessary  to  work  on  one  of  these 

when  the  others  are  alive.     When   not   in  use  they  should  be  kept  in  a 

cool  and  dark  place  where  there  is  no  chance  of  mechanical  injury. 

Insi  i.atint,  Stools: — These  are  usually  made  by  using  pins 
of  the  lags  of  a  low  stool  or  platform  and  putting  insulators  on  the  pins. 
They  should  be  of  solid  construction  and  so  arranged  that  stepping  on 
tin  edge  of  the  platform  does  not  tend  to  upset  them. 

They  should  be  used  by  all  men  working  on  a  "live"  switchboard  and 
trimming  arc  lamps,  etc.,  except  when  a  special  wagon  with  insulated 
platform  is  provided.  Along  the  same  lines  are  the  so-called  "Safety 
Islands"  as  used  at  patrol  telephone  stations.  These  consist  of  a  plat- 
form about  IS  ft.  square  firmly  attached  to  the  top  of  a  high  tension 
insulator  and  suitably  mounted  on  a  bracket  or  method  of  the  sort. 

They  insulate  the  patrolman  from  ground  when  he  is  using  his  phone 
attached  to  telephone  wire  which  run  below  or  parallel  to  high  tension 
wires  and  protect  him  in  case  of  potential  in  the  phone  line,  due  to 
disturbances  on  tl  idental  contact  between   phone  and 

power  In 

i  LATDfG  Mats  on  Platforms: — These  may  be  rubber  mats 
or  Rood  linoleum  or  in  some  cases  a  slatted  wooden  platform  and  should 
be  provided  in  front  of  all  switchboards  where  there  is  a  chance  of  any 
of  ,;  becoming  alive,  due   to   breaking  of  switch   mechanism   and 

some  (liming  in  contact  with  the  bus  or  other  "live"  par' 
the  breakdown  of  contract  or  potential  transformers, 

Life  of  rubber  mats  is  about  ten  years  under  hard  service;  linoleum 
about  th-   same. 
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(5)  Insulated  Handles  on  Tools: — The  use  of  these  is  not  to 
be  recommended,  since  they  are  very  frequently  damaged  mechanically 
by  being  dropped  off  poles,  and  then,  if  depended  on,  become  a  hazard 
rather  than  a  protection. 

Along  these  lines  the  advisability  of  the  use  of  "weather  proof"  or 
other  insulation  on  2,200  volt  wires  on  overhead  lines  may  be  questioned. 
After  a  few  years  of  exposure  to  the  weather  it  loses  its  insulation 
properties  to  a  great  extent  and  becomes  a  serious  hazard,  as  there  is  a 
tendency  to  regard  a  wire  so  covered  as  insulated  and  to  treat  it  accord- 
ingly, when  actually  it  is  as  dangerous  as  a  bare  wire.  This  applies 
particularly  to  the  general  public  in  a  case  of  a  wire  falling  to  the 
ground.  If  the  wire  was  bare  of  insulation  it  would  be  treated  with 
more  respect. 

(6)  Fuse  Tongs:- — These  are  fibre  tongs  and  are  usually  provided 
with  slots  of  several  sizes  to  handle  various  sizes  of  fuse.  They  are 
especially  desirable  where  a  type  of  fuse  having  "tell  tale"  is  used,  since 
severe  shocks  are  sometimes  received  from  these  when  they  are  removed 
or  replaced  with  the  hand. 

(7)  Grounding  Devices: — This  refers  only  to  portable  grounding- 
devices,  and  not  to  permanent  apparatus  in  power  or  substations. 

The  most  suitable  device  has  been  found  to  be  a  braided  soft  copper 
wire  of  No.  6  equivalent  made  of  a  large  number  of  fine  wires,  about  No. 
28.  This  is  light  and  small  even  when  100-ft.  lengths  are  used.  When 
used,  one  end  is  first  attached  to  a  good  "ground"  and  the  other  end  to 
a  hand  line.  The  hand  line  is  then  thrown  over  the  wire  or  wires  to  be 
grounded  and  the  copper  strand  pulled  tightly  over  and  the  other  end 
also  attached  to  the  "ground."  In  removing  from  the  line  the  last 
thing  to  be  disconnected  is  the  end  first  grounded. 

(8)  Safety  Belts: — These  should  be  in  accordance  with  Canadian 
Electrical  Association  specifications.  They  should  be  inspected  from 
time  to  time  and  preserved  by  cleaning  and  oiled  with  neat's-foot  oil. 

(9)  Protective  Goggles: — These  should  be  worn  by  all  engaged  in 
any  grinding  operation  such  as  using  a  commutator  truing  device,  etc.. 
to  protect  the  eyes  from  chips.  They  can  be  had  in  almost  unbreakable 
glass. 

Where  a  man  has  to  examine  a  commutator  which  is  sparkling,  it  is 
advisable  for  him  to  wear  colored  glasses  to  protect  the  eyes  from  the 
glare  of  the  sparks,  etc. 

ACCIDENT  PREVENTION  ORGANIZATION. 

Your  Committee  from  their  experience  considers  that  one  of  the 
most  successful  means  of  preventing  accidents  is  to  put  the  job  up  to 
the  foreman  or  the  person  immediately  in  charge  of  th  working  staff. 
Our  experience  has  proven  that,  to  start  with,  the  employees  should  be 
addressed  by  some  competent  person  who  will  thoroughly  outline  the 
accident  prevention  scheme  and  particularly  point  out  to  them  the  large 
number  of  accidents  which  means  a  large  amount  of  suffering  on  the 
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paft  of  the  victim,  inconvenience  and  expense  to  those  who  have  to  lo.>k 
the  patient  ami  the  huge  waste  of  money  in  lost  and  unproductive 

time.     The  fort  man  should  have  it  impressed  upon  him  that  they  are  the 

who  have  not  only  to  get   production   from  the  Btaff  immedia 
under  their  care  hut  that  the  work  must  be  done  in  a  safe  tnai 
that   if  accidents  occur   tiny   are   simply   creating   another   avenue   of 
expense  which  it  is  their  duty  to  prevent. 

men  should  be  cautioned  that  they  should  not  retain  in  their 
charge  employees  who  arc  unsuited  for  the  work  which  they  are  doing 
and  also  men  who  have  careless  habits  and  are  likely  to  endanger  the 
lives   of   themselves  or   othe: 

A     great    many    foremen    have,    in    the    past.    Ween    chosen    for    the 
iuse  they  displayed  any  unusual  ability  in  their  work 
or  in  the  handling  of  the  staff,  hut  simply  because  they  were  old  employ- 
ed  it   was  considered  they  should  have  been  given   the  chance   for 
advancement. 

If  a  foreman  does  not  produce  enough  work  from  his  stall',  or 
not  do   it   properly,   he   is   promptly   removed   from   that   position   and  we 
Consider  that  a  man  who  does  not  carry  on  his  work  safely  and  has   a 
large   number  of  accidents  with   his  staff,  should  also  be  removed   from 
the  position  of  foreman. 

us  impress  the  fact  that  in  order  to  get  results  in  practically 
any  organisation,  that  every  official  must  do  his  part  and  let  the  staff 
know  that  they  are  behind  any  accident  prevention  movement  and  in 
order  to  do  so  they  must  show  their  interest  in  some  way. 

The  foreman  or  immediate  supervising  official  is  the  one  and  only 

son   who  can   successfully   instill   accident    prevention    into   the   minds 

of  the  staif  and  it  is  there  that  the  greatest  amount  of  good  can  he  done. 

How  TO  HOLD  THE  INTEREST  OF  EMPLOYEES  IN  ACCIDENT 

PREVENTION. 

When  safety  work  is  fust  begun  in  an  organization,  there  is  usually 
od  deal  of  enthusiasm  on  the  part  of  the  employees  as  well  as  those 
in  charge.  This  is  partly  due  to  the  novelty  of  the  work  and  also  to  the 
many  interesting  features  which  are  part  of  this  work.  In  a  great 
many  cases>  as  they  become  familiar  with  some  of  the  phases  of  accident 
prevention  work,  they  become  careless,  and  it  is  usually  through  this 
momentary  Blackening  of  interest  that  serious  accidents  take  place.        It 

mes  imperative,  therefore,  to  keep  the  interest  of  employees  always 

focUSSed  on  the  great   importance  of  safety   work   in  order  that    the  good 

llts  obtained   in  the  early   Btages  of  the  movement   should   not  be  lost 

later  period.     Among  the  chief  ways  of  keeping  the   interest    might 

the  following: — 
1. —  It    :-  absolutely   essential   that   anyone   in  charge  of  safety   work 
.1-1  he  himself  thoroughly  interested   in  his  own  work   in  ord< 
impn  others  the  tame  d<  confidence  and  enthusiasm,  and 

should  at  no  time  show  any  signs  of  losing  interest   in  the  work. 
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2. — Lectures  with  demonstrations  should  be  held  at  regular  in- 
tervals. 

3. — Regular  inspections  of  installations,  safety  devices,  as  well  as 
the  training  of  the  men  should  be  carried  on. 

4. — Bulletin  boards  should  be  placed  in  prominent  places  in'  plants 
where  employees  can  see  them. 

5. — Competition  work  amongst  teams  or  departments  should  be  en- 
couraged. 

6. — Rewards  for  successfully  carrying  on  safety  work  to  whom 
credit  is  coming  due. 

7. — Results  in  the  improvement  of  conditions  and  benefits  accruing 
to  everyone  should  be  shown  to  employees. 

HEALTH  PROMOTION. 

The  public  utility  industry  realizes  quite  well  the  necessity  of 
preventing  accidents  to  its  employees  and  has  spent  a  considerable 
amount  of  money  and  time  in  developing  measures  for  the  prevention 
of  accidents  and  minimizing  the  amount  of  lost  time  from  this  cause. 
This  activity  on  the  part  of  the  public  utility  industry  has  been  reward- 
ed by  a  considerable  saving  in  the  amount  of  compensation  paid  and  in 
the  more  efficient  operation  of  its  plants  by*  removing  to  a  considerable 
extent  the  hazard  existing  where  use  is  made  of  the  educational  means 
or  of  the  means  of  engineering  revision. 

Taking  the  data  supplied  in  the  1920  N.E.L.A.  Report,  it  will  be 
seen  that  for  one  day  lost  time  due  to  accidents,  there  are  43i  days 
lost  time  due  to  illness.  Quite  authentic  figures  show  that  from  six 
to  nine  days  per  year  are  lost  by  every  man,  woman  and  child  due  to 
illness.  This  is  a  considerable  drain  on  industry,  even  although  in  a 
number  of  cases  salary  is  not  paid  during  the  period  of  absence  on 
account  of  illness.  The  disorganization  of  the  work  by  employees  being 
absent  due  to  illness  is  very  considerable. 

Employers  of  large  bodies  of  men  realizing  the  loss  in  production 
and  efficiency  have  taken  measures  to  prevent  illness  (as  far  as  possible) 
among  the  staff,  and  where  illness  does  occur  try  by  all  means  to  render 
the  period  of  disability  as  short  as  possible. 

The  smaller  companies  have  not,  as  a  general  rule,  put  such  mea- 
sures into  effect,  due  primarily  to  not  realizing  the  situation  and  also 
due  to  a  mistaken  idea  that  the  costs  of  such  an  activity  are  prohibitive 
and  that  it  is  rather  the  action  of  a  philanthropist  than  of  a  business 
man.  There  is  no  doubt  that  the  employees  will  receive  a  very  consider- 
able benefit  from  carrying  out  a  programme  of  health  promotion  in  any 
industry,  yet  the  industry  will  itself  receive  also  very  considerable  benefit 
by  the  reduction  of  the  time  lost  due  to  illness  and  also  by  the  better 
efficiency  of  the  employees  on  account  of  better  health.  In  the  public 
utility  industry,  the  accident  hazard  is  higher  among  the  field  staff  and 
the  operating  staff.  It  will  be  found  that  the  sickness  hazard  is  higher 
in  the  clerical  staff  and  those  particularly  working  indoors. 
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ly  complete  detail  taff,  physic*]  examination,  stati 

circular  letters  and  co-operation  with  outside  bodies,  are  given  in  the 
X.K.I..A.    Accident    Prevention   Committee's    Report     Those    who 
are  interested  in  the  subject  will  find  here  many  things  of  inter* 

INCLUSION. 

In  conclusion,  successful  accidenl   prevention   must   be   part   of  the 

work  of  the  Company  and   DOt  a   frill.      It  must  have  the  support  of  the 
Board  of  Directors  and  the  chief  executive,  as  upon  them  is  the  responsi- 
bility of  economical  management.     Such  management  will  not  tolerate 
preventable  economic  waste  nor  the  suffering  to  wives  and  families.      The 

staff  must  realize  that  by  team  work  accidents  can  be  eliminated:  all 
must  feel  that  an  accident  is  something,  not  only  to  he  sorry  about  but 
to  he  ashaiin-d  of. 

John  I.,  (oi. i. i.\s. 

C.  B.  Cooper. 

a.  P.  Doddridge. 

j.  \v.  Denfteld. 

L.  A.  K K.N  vox. 

J.  T.  Lambert. 

v.  Lavrsen. 

J.  H.  Martin. 

J.  Palmer. 

El  GENE   YlNKT. 

Wills  MACLACHLAN,  Chairvian. 

In  connection  with  the  report,  I  think  it  was  rather  fitting  that  we 
should  follow  the  Accounting  Section,  because  of  the  fact  that  through- 
out the  report  we  point  out  the  economic  value  of  elimination  of  accidents. 
Accidents  cost  money.  If  you  can  cut  them  out  you  save.  That  is  the 
first    part   of   the    report,    leaving    aside    entirely    the    humanitarian    in- 

itfl  which  we  all  have. 

We  also  touch  upon  the  effect  of  lighting  on  accidents,  question 
of  the  utility  devices:  and  these  devices  I  would  ask  the  commercial  men 
to   look    into   carefully   before    new   devices   are   put  on   your   lines.      In 

action  with  layout  and  design,  we  point  out  some  details  that 
should  be  taken  into  consideration. 

In  connection  with  safety  devices,  we  have  got  a  number  of  them 
here.  It  was  thought  better  to  bring  the  devices  here  and  let  you  look 
at  them,  and  to  talk  about  them.  You  can  examine  the  devices  in  detail, 
the  bulletin  board,  the  oil  done  up  for  quick  use,  the  rubber  gloves, 
sitfns,  etc. 

And  then  we  touch  on  the  question  of  health  promotion  in  the 
report,  hut   practically  all  th  •  -red  in  the  X.E.I..A.  report. 

I  must  apologize  for  not  having  been  able  to  give  more  time  to  the 

adian    Electrical   Association   Committee   thi-    year,   hut    for   three 
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years  now  I  have  been  secretary  of  the  N.E.L.A.  Accident  Prevention 
Committee,  which  required  a  lot  of  time.  I  would  like  to  refer  you  to 
a  number  of  details  in  the  N.E.L.A.  report  which  might  receive  a  great 
deal  of  attention.  There  have  been  a  number  of  meetings  held  in 
New  York.  Men  have  come  from  the  far  west  to  attend  these  meetings. 
I  think  we  have  most  of  the  large  utility  organizations  in  the  United 
States  represented  on  the  Committee,  and  those  interested  either  in 
the  design,  operation  or  management  of  the  utility,  I  would  direct  to 
the  details  of  the  N.E.L.A.  Report. 

Another  point  that  I  wish  to  bring  up  at  this  time,  possibly  not 
dealing  with  the  Accident  Prevention,  is  that  the  National  Electric 
Safety  Code,  which  you  know  has  been  developed  steadily  since  1914, 
has  now,  at  the  Atlantic  City  Convention,  in  an  open  meeting  of  the' 
Technical  Section,  been  approved  by  the  N.E.L.A.  I  think  that  is  a  great 
step  to  advance  the  feeling  and  common  cause  of  the  power  companies, 
the  signal  companies,  railways,  and  all  the  other  different  factors 
interested. 

I  don't  want  to  take  any  more  of  your  time,  excepting  to  introduce 
to  you  a  man  whom  we  call  our  attorney  in  accident  prevention  work, 
who  is  looked  upon  more  or  less  as  the  chief  of  accident  prevention 
work  of  public  utilities  in  the  United  States.  Mr.-  Scott  comes  to  us 
from  the  Bureau  of  Safety  of  Chicago.  That  is  the  accident  prevention 
organization  of  the  Insull  interests.  He  has  also  been  connected  with 
the  Accident  Prevention  Committee  of  the  N.E.L.A.  from  its  inception, 
is  Vice-President  of  the  National  Safety  Council  and  Chairman  of  the 
Accident  Prevention  Committee  of  the  American  Gas  Association.  I 
don't  know  that  I  could  bring  to  you  any  man  from  the  United  States 
that  could  speak  to  you  on  accident  prevention  with  the  authority  of  Mr. 
C.  B.  Scott,  who  I  have  great  pleasure  in  introducing.      (Applause) 

C.  B.  Scott: — Mr.  Chairman  and  gentlemen,  I  have  had  a  good 
many  complimentary  and  undeserved  introductions,  but  I  think  Mr. 
Maclachlan  made  it  a  little  too  strong.  I  have  a  great  pleasure  in 
attending  this,  my  first  meeting  with  your  Association,  and  that  I 
Teel  quite  honoured  in  being  invited  to  appear  in  your  programme. 

I  have  another  source  of  pleasure  in  coming,  and  that  is  my  long 
and  intimate  association  with  the  Secretary  of  your  Association,  and 
with  Mr.  Maclachlan,  both  of  whom  have  been  of  great  assistance  in 
the  development  of  the  particular  work  in  which  I  am  engaged  for  the 
National  Light  Association,  and  to  whom  a  great  deal  of  credit  is  due 
for  anything  that  may  have  been  accomplished  along  the  line  of 
accident  prevention  by  that  organization. 

I  have  another  pleasure,  Mr.  Chairman,  and  I  suppose  it  is  referred 
to  by  everybody  who  happens  to  come  across  the  line,  and  that  is  up 
here  we  are  permitted  to  have  certain  privileges  which  our  Constitution 
forbids,  but  unfortunately  I  did  not  know  the  way,  and  I  was  routed 
wrongly,  and  I  did  not  come  through  Montreal,  so  that  may  largely 
account  for  the  sobriety  of  my  remarks. 
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I   notice  that   no  assignment   <>t"  anj    particular  subject   was   made 

to  me.     I  asked   Mr.   Maclachlan  after   I  arrived  just   what    1   was   to  talk 

about.  He  said  it  did  not  make  any  difference.  Be  knew,  no  matter 
what  the  title  should  be,  my  remarks  would  be  along  the  same  lines, 

so  that  a  title  was  immaterial. 

Down  our  way.  not  long  ago,  a  certain  municipality  plated  all  of 
under  Civil  Service.  New  applicants  as  well  as  old  were 
required  to  pass  a  written  examination.  Among  the  applicants  was  an 
Irishman,  who  was  applying  for  the  position  as  Superintendent  of  the 
Dog  Pound.  He  got  his  list  of  questions,  ran  down  them,  and  found 
the  question:  "What  are  rallies  and  what  would  you  do  for  them?"  lb- 
scratched  his  head  and  wrote:  "They  are  Jewish  priests.  I  wouldn't 
do  a  damn  thing  for  them."     (Laugh- 

Mr.    Maclachlan   has   referred   to   the    fact    that    I   am   connected   with 

the  Bureau  of  Safety  in  Chicago.  I  presume  you  know  Chicago.  I  was 
told  that  not  long  ago  a  very  flashily  dressed  and  nervous  citizen  of 
Chicago  went  into  a  telephone  booth  in  New  York  ami  called  up  Brook- 
lyn, ami  when  he  got  through  he  asked  the  young  lady  what  the 
charge  was.  She  said  10  cents.  He  was  indignant  and  said:  "Young 
lady,  do  you  know  that  I  could  telephone  to  hell  and  back  in  Chicago 

.  dime'."'     "Sine,  you  can,"  she  replied,  "that's   in  your  city  limits." 

(Laughter) 

The  Bureau  of  Safety  was  originally  organized  as  the  safety  de- 
partment of  one'of  the  Ensull  interests,  which  was  compost  group 
of  properties  well  scattered  over  the  country,  and  in  that  respect  not 
unlike  the  properties  that  go  to  make  up  your  own  Association.  These 
properties  were  located  in  as  many  as  18  States.  Afterward  this  de- 
partment was  enlarged  and  made  to  take  care  of  all  of  that  particular 
interest  (by  interest  !  mean  financial  interest),  so  that  at  present  this 
Bureau  of  Safety  has  to  do  with  about  28,000  employees,  and  looks  after 
the  safety  of  all  of  the  employees  in  the  electrical,  power  and  distribu- 
tion business,  and  electric  railway  business,  in  various  communities 
including  therein  such  large  companies  as  the  Commonwealth  Edison 
Company,  and   the   Pe<                     .   Light   and    Heat    Company,  of  Chic, 

that  the  Bureau,  by  reason  of  its  touch  with  properties,  large  and 
•mall,  and  operating  under  almost  every  imaginable  condition,  would 
perhaps  giYe  us  a  view  of  accident  prevention  that  is  to  our  advantage 
in  determining  what  might  apply  in  most  any  case,  and  under  any 
situation. 

With  your   permission,   I   shall   try    for  a   few   minutes    ;<»  discuss   the 
subject   of   why  and   how   accident   prevention   should    receive   your  atten- 
tion, and   as  evidence  of  my  appreciation   I    promise   you   that   I   shall 
not  talk    longer  than   20   minutes.  BO   that  you   may   be    perfectly  at    • 
and  know  that  this  infliction  will  soon  be  over. 

The  work  of  accident  prevention  has  suffered  most  because  of  the 

manner  in  whieh  those  who  specialize  in  it  first  went  about  it.  Accident 
prevention    ten    yean   ago   would    have    secured   a    much    better   hold    upon 
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you,  and  men  occupying  positions  such  as  you  occupy,  if  at  that  time 
those  whc  were  trying  to  interest  you  in  it  had  emphasized  this  fact, 
"That  accident  prevention  was  an  integral  part  of  good  operation, 
designed  to  operate  it  more  economically  and  efficiently."  Instead  of 
that  it  was  presented  in  a  rather  spectacular  way.  There  was  too  much 
publicity,  and  pictures,  and  entertainment,  and  those  things  which  did 
not  seem  to  fit  in  with  the  practical,  hardworking  business  of  producing 
and  distributing  and  selling  power.  This  Bureau  is  in  close  contact  with 
and  is  co-operating  with  the  Operating  Departments,  and  fitted  together 
so  that  its  recommendations,  its  counsel,  its  advice,  its  work,  is  so 
intermingled  with  operation  and  construction  that  you  could  hardly 
find  the  line  of  demarcation.  Every  operator,  every  manager  within 
a  particular  plant  counsels  with  us  regarding  the  most  efficient  and 
economical  operation  of  his  plant  from  the  viewpoint  of  safety.  In 
that  way  we  have  built  up  an  interest  that  is  not  dependent  upon  such 
things  as  pictures,  and  bulletins  and  buttons  and  dinners  and  smokers 
and  speeches.  The  man  who  is  working  in  the  Operating  Department 
appreciates  that  safety  is  very  closely  interlaced  with  his  own  work, 
and  it  is  for  his  own  benefit  and  in  that  way  I  think  we  have  accom- 
plished our  best  results. 

Another  mistake  has  been  that  accident  prevention  has  not  been 
presented  as  it  should  be,  on  a  sound  economical  basis,  as  a  really  money 
saving  proposition.  We  who  have  specialized  know  that  it  is  difficult 
for  us  to  do  that,  because  it  is  not  the  side  that  is  most  appealing  to 
us  as  a  measure  of  necessity.  I  want  to  give  you  a  few  illustrations 
to  show  you  that  it  is  economical  when  applied  in  a  business-like  way, 
and  that  the  financial  results  are  really  worth  trying  for,  if  there  was 
nothing  else  involved  in  it  except  the  saving. 

I  recall  two  companies  presenting  good  examples.  One  is  the 
Chicago  North  Shore  and  Milwaukee  Railroad,  an  electric  line  from 
Chicago  to  Milwaukee,  one  of  the  largest  inter-urban  properties  in  the 
country.  It  runs  through  a  very  congested  residential  territory,  a 
dozen  or  more  north  shore  towns  very  thickly  populated  by  the  business 
men  of  Chicago,  where  there  is  a  great  deal  of  automobile  traffic.  That 
road,  five  or  six  years  ago,  was  in  the  hands  of  the  receiver.  It  passed 
out  of  the  receivership  into  the  hands  of  other  interests,  and  the  new 
management  put  in  a  definite  systematic  plan  of  accident  prevention, 
plans  that  involved  the  operating  methods  of  the  road,  plans  that 
required  the  care  of  every  man  connected  with  the  property,  and  of 
careful  supervision.  The  organized  effort  on  that  road  produced  a 
reduction  in  accident  costs  of  $56,700.  That  reduction  has  been  not 
only  maintained,  but  proportionately  decreased  over  since.  To-day  the 
Chicago  North  Shore  and  Milwaukee  Railroad  is  the  safest  operated 
road  in  the  United  States,  and  it  has  all  been  done  in  a  period  of  about 
five  years. 

Another  illustration,  not  quite  so  marked,  but  one  which  I  think 
will  help  to  convince  you  of  the  fact  I  have  in  mind.     In  the  five  years 
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before  the  Commonwealth  Edison  Company  adopted  ■  systematic  plan 
of  accident  prevention,  the  number  at  fatalities  to  employees  wa 
1    was    told   that    considering    the    number   of   employees,    namely    about 
6,000,  that  the  ratio  was  normal,  that  any  property  engaged  in  that 
business,  employing:  from  five  to  six  thousand,  might  reasonably  expect 

to  have  about  33  fatal  accidents  in  live  year.-.  However,  a  systematic 
plan,  which  contemplated   not  spectacular  or  spasmodic  effort,  but   the 

line  of  endeavour  that  I  referred  to  was  installed  and  in  the  succeeding 
live  years,  instead  of  having  •".•'!  fatalities,  that  company  had  12.  Now 
this  was  not  an  accidental  reduction.    It  showed  just  what  could  be  done. 

T  want  to  speak  for  a  minute  about  the  "how."  This  talk  is  going 
to  be  rather  general,  because  I  am  not  going  into  the  technical  side  of 

dent  prevention.  I  just  want,  if  I  can,  to  leave  some  word  with  you 
that  will  convince  you  that  accident  prevention  is  something  that  should 
receive  your  attention,  and  if  I  can,  to  give  a  few  essentials  as  to  how 
to  apply  it. 

There  is  one  fundamental  necessity  in  every  company  without 
which  no  expert,  I  don't  care  how  well  trained  or  competent  he  is,  can 
succeed.  There  is  one  first  requisite  in  accident  prevention  that  is 
absolutely  essential  and  that  is  the  interest  of  the  chief  executive. 
I  don't  care  how  many  competent  safety  men  you  may  employ.  I  don't 
care  how  hard  they  work  at  it.  If  the  chief  executive  is  indifferent 
towards  safety,  you  might  just  as  well  close  down  that  department  so 
far  as  good  results  are  concerned.  I  would  not  jeopardize  my  reputation, 
if  I  have  any.  by  taking  employment  in  any  concern  where  I  didn't 
have  the  backing  of  the  chief  executive.  That  is  the  first  thing  to  be 
done,  and  that  is  the  first  "how." 

The  second  is  this.  You  cannot,  in  your  business,  put  across  any  ' 
important  activity  unless  you  give  proper  attention  to  organization. 
It  is  the  vehicle  with  which  you  carry  plans  to  a  successful  conclusion. 
You  have  organization  in  your  accounting  department.  If  you  are 
going  t6  sell  securities  to  customers  you  must  provide  an  organization. 
It  is  not  organizing  to  employ  a  man  and  say  "Go  to  it."  That  isn't 
the  way.  Ev<  rj  operator,  no  matter  how  large  or  small  his  property, 
must  provide  some  sort  of  a  common  sense  business-like  organization 
that  will  assure  continuity  of  effort  in  accident  prevention.  The  man 
that  once  a  year  makes  a  great  big  spectacular  effort  towards  accident 
prevention,  and  tries  to  make  his  men  believe  that  it  is  going  to  last 
r,  is  just  wasting  his  time. 

Here  are  two  plants,  one  on  my  right  and  one  on  my  left.     Tin 
on  the  right  1  nan  who  is  called  an  expert.     He  is  in  touch 

with  the  Safety  Council,  National  Electric   Light  Association,  and  other 
bodies    actively    engaged    in    his    work.      He    gets    their    literature,    | 
the  plant  with  bulletins,  ma  he-,   ping   buttons,  gives  entertain- 

ments, and  his  manager  pays  him  a  salary  and  lets  it  go  at  that. 

The  plant  on  my  left,  thaf   bat   no  io-called  safety  man.     It  b 
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manager  who  believes  that  safety  is  an  economy  and  a  matter  of 
efficiency,  and  knows  it  is  important.  He  organizes  within  his  plant 
a  committee  of  three  or  five,  and  says:  "You  must  meet  every  thirty 
days  and  consider  the  problems  and  hazards  that  come  within  the  scope 
of  your  duties,  and  you  must  have  inspections  of  your  property  made, 
and  you  must  do  this  and  that."  There  is  no  publicity,  no  demonstra- 
tions, buttons,  speeches.  To  my  mind  this  is  the  real  safety  plant, 
where  they  make  safety  a  part  of  the  every  day  duties  of  each  man 
who  is  in  that  industry.  I  should  say  that  was  the  plant  that  was 
most  proficient  in  safety. 

There  are  two  or  three  other  elements  (I  have  talked  about  15  of 
my  20  minutes  already)  that  are  essential  after  your  organization  is 
perfected,  and  now  again  I  come  to  purely  operating  matters.  The 
most  important  duty  for  an  organization  to  take  up,  after  it  has  been 
formed,  is  close  supervision,  enforcement  and  obedience  to  rules.  I  am 
talking  about  essentials  today.  I  am  not  touching  on  little  things 
There  is  too  much  laxity  in  every  plant  in  the  enforcement  of 
rules.  There  is  too  much  disregard  for  the  rules  that  hang  printed  on 
the  wall.  The  first  duty  of  your  safety  organization  is  to  secure  closer 
supervision  of  work,  and  more  rigid  enforcement  of  fundamental  safety 
rules. 

Mr.  Maclachlan  referred  to  safety  devices.  You  take  a  great  deal 
of  interest  in  the  type  of  safety  devices.  You  talk  much  about  some 
particular  kind  of  glove  that  your  linemen  shall  wear.  It  is  proper 
that  you  should  give  "your  attention  to  these  things.  But  the  trouble 
is  not  in  the  design  of  the  safety  device,  so  much  as  it  is  in  getting  the 
man  who  needs  it  to  use  the  safety  device  provided,  and  if  you  give 
more  of  your  attention  to  seeing  that  the  men  use  the  safety  devices 
and  less  attention  to  the  technical  discussion  of  the  make-up  of  it,  you 
will  get  further  along  with  your  safety  work. 

There  is  too  much  of  taking  things  for  granted.  Nearly  every  time 
I  have  a  man  killed  for  not  wearing  gloves,  investigation  discloses  that 
the  man  was  killed  with  his  gloves  tucked  in  his  belt.  If  I  get  oppor- 
tunity to  talk  to  his  superintendent,  the  latter  will  say:  "I  always 
thought  he  used  them.  I  didn't  know  he  worked  without  them."  But 
the  chances  are  that  for  months  that  fellow  has  been  accustomed  to 
do  without  them.  The  other  day  I  attended  an  inquest  where  a  lineman 
was  examined  with  reference  to  a  fatal  accident.  His  superintendent 
was  quite  emphatic  in  saying  his  men  used  their  gloves.  The  lineman 
was  asked  "Do  you  wear  rubber  gloves?"  The  answer  was:  "Why, 
that's  kindergarten  stuff."  Yet  his  foreman  thought  he  was  a  good 
"safety  man  and  .the  superintendent  was  sure  all  employees  obeyed  the 
rule  which  required  them  to  wear  gloves.      (Applause) 

Chairman: — Before  we  go  on  with  the  discussion  of  this  paper,  I 
am  sure  you  agree  with  me  that  Mr.  Scott  is  entitled  to  our  very  best 
vote  of  thanks.  When  he  started  off  on  the  consideration  of  the  econo- 
mics of  the  situation,  I  felt  his  heart  wasn't  in  it,  as  I  feel  sure  you  all 
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did.     But  the  last  fi'w  sentences  explain  to  us  just  why  his  heart  has 
been   in   it   si>  long. 

It  is  a  terrible  thing  to  know  that  snch  buildings  as  tin-  Mount 
:I  Hotel  in  Montreal,  because  it  is  8  four  million  dollar  building, 
has  j;ot  to  have  one  thousand  accidents,  and  go!  to  have  fifteen  deaths. 
A  man  told  me  that  the  other  day,  and  now  I  check  them  off  as  thej 
through  the  newspaper.  I  suppose  it  will  reach  the  fifteen,  becausi 
fail  some  way.  Insurance,  il  b<  ems  to  me,  is  a  poor  way  out  in  every 
the  word.  The  insurance  company  has  not  the  heart  behind 
it.  They  can  collect  the  money  sufficient  to  cover  the  risk,  and  they 
will  do  it.  It  isn't  for  them  to  recognize  this  humanitarian  viewpoint. 
Too   many   people   when   they   have   gone   to   the   trouble   of  covering 

themselves   with    insurance   figure   they    have   done  all    that    is    necessary. 
I  am  perfectly  sure  of  it  after  hearing  Mr.  Scott's  wonderful  addr< 

A.  A.  Dion:  —  I  have  very  much  pleasure.  Mr.  Chairman,  in  moving 
this  vote  of  thanks,  because  I  f^eel  that  I  have  heard  the  best  sermon 
on  safety  which  it  has  ever  been  my  privilege  to  hear.  Not  only  U 
material  excellent,  as  il  musi  be  from  a  man  of  his  experience  in  that 
work,  but  the  manner  of  telling  was  such  as  to  impress  us  so  deeply 
that  we  will  carry  the  effect  in  our  minds  a  long  time,  I  hope  long  enough 
to  follow  some  of  his  advice  and  profit  by  it,  and  practise  in  our 
various  companies  the  advice  which  he  has  given  us.  I  call  for  a  vote 
on  this,  which  I  know  will   be  unanimous.      (Applause) 

CbAIBM  v  We  have  a  short  time  in  which  to  ask  Mr.  Maclachlu:. 
any  questions,  if  you  want  to.  Perhaps  some  of  the  apparatus  has  not 
been  properly  explained.  Each  one  of  us  is  supposed  to  have  seen  it 
and  looked  it  over.  Are  there  any  questions  regarding  the  apparatus 
on  view,  or  points  on  the  paper?  I  will  be  glad  to  get  them  just  a£ 
quickly  as  you  can. 

INGER: — One  point  that  has  been  discussed  before,  question 
of  using  insulated  wire  on  the  primaries.  It  has  some  value  in  the 
beginning,  bul  I  think  it  Lb  false  security,  and  I  think  it  is  a  point  well 
worthy  of  considerably  more  discussion  than  has  been  given  to  it. 

W.   M  At  i.  \<m. an  ; — I   would  be  delighted  to  start   in   on   any 
on    that   question.      In    cities    you   can    hardly    use    bare    wire,   but   in    the 
country  you  most  certainly  can.     The  linemen  have  got  to  have  impr< 
upon    them    that    weatherproof    wiie    is    not    insulated,    and    that    if    they 

use  their  gloves  there  i-   tio  danger. 

Be  sure  to  do  one  thing,  teach  your  men  resuscitation,  and  make 
them  practise  it.  We  have  from  150  to  200  lives  to  our  credit  in  the 
last  seven  years.     That    is  a   big  thing  in   public   utility  work. 

ii:ma.n:      We   have   a   paper   hit    over    from   this   morning,   and    I 

will  ask  Mr.  Trimingham  to  read  ttie  report  of  the  Inductive  Int. 
<  Committee. 

We  have  with  OS  Mr.  W.  J.  Canada,  of  the  .VK.I..A.  I  would  ask  you 
all    to    wait    until    Mr.    Canada    at    leasl     is    through. 
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Report  of  the  Inductive  Interference  Committee 

Early  in  1921  the  Canadian  Railway  Association  approached  the  Board 
of  Railway  Commissioners  for  Canada  with  the  request  that  they  consider 
the  formation  of  a  set  of  rules  and  regulations  controlling  the  physical  rela- 
tions between  electric  power  and  signal  circuits.  The  Canadian  Electrical 
Association  were  asked  to  express  their  views  by  the  Board,  and  your  Com- 
mittee informed  them  that,  inasmuch  as  a  Joint  Committee  of  the  National 
Electric  Light  Association  and  the  American  Telephone  &  Telegraph 
Company  had  been  appointed  with  the  same  end  in  view,  it  was  desir- 
able to  wait  until  the  findings  of  this  body  should  be  made  public;  particu- 
larly as  the  subject  was  being  dealt  with  by  a  very  large  Committee  having 
permanently  employed  consulting  engineers  acting  with  them. 

With  the  idea  of  co-ordinating  the  electrical  interests  as  far  as  possible, 
the  engineers  of  the  Hydro-Electric  Power  Commission  were  communicated 
with,  and  they  replied  that  they  would  be  pleased  to  act  at  the  opportune 
time.  It  cannot  be  too  strongly  stated  here  that  it  is  most  desirable  to 
have  any  legislation  that  is  to  be  enacted  in  Canada  on  this  question 
formulated  by  one  body;  preferably  with  Federal  authority,  in  order  to 
obtain  uniform  rules  to  serve  as  a  guide  to  the  several  Public  Service  Com- 
missions, and  thus  prevent  confusion,  for  Companies  which  might  be  oper- 
ating in  two  Provinces.  In  order  to  obtain  an  idea  as  to  the  extent  of  the 
inductive  interference  problems  among  the  Class  A  members,  the  Question- 
naire shown  below  was  sent  out  with  a  letter  asking  that  it  be  completed 
in  so  far  as  it  applied  to  power  circuits  of  13,200  volts  and  over  which  were 
involved  with  signal  circuits  : — 

C.E.A.  INDUCTIVE  INTERFERENCE  COMMITTEE 

Data  Sheet 

Parallel  between  Power  axd  Communication  Circuits 

Power  Circuit  Data — 1 

Date  of  Survey 

1.  Parties  to  Parallel  : 

(a)  Power  Utility 

(b)  Communication  Utility 

2.  Location  of  Parallel 

3.  Length  of  Parallel 

4.  Type  and  designation  of  Power  Circuit 

(Wood  poles,  metal  tower, 

number  of  circuits,  etc.) 

5.  Configuration 

(a)  (1)  Flat    VCTtTcal^1   (2)  E<luilateral>  (3)  RiSht  Triangle,  (4) 

Submit  dimensioned  sketch  for  other  types. 

(b)  Groundwire  :  Diameter  and  Material.     Include  in  sketch  (e). 
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Approximate  distance  between  adjaoenl 

ground  oonneotioi 
Diameter  Power  ( Conductor  Material 

( inductor  Spacing  and  average  height  of  same  alxn  e  ground. 

Sul.mit  dimensioned  sketch. 
CrossarmsWood?  Metal?  Grounded 

6.     y*oll  en  Conductors K.\'.     Phase 

( Cycles 

None 
Neutral  Ground  Single       Location  of  <  bounded  Neutrals 
Multiple 

•  '<;s  out  words  which  do  not  apply) 

stance  in  Grounded  neutral  Ohms 

7;t.  <  teneral  Soil  <  Conditions 

8.     Insulators,  T;.  pe,  etc Grounded  Pins  or  Hani 

Transpositions  : 
1      What  is  tin    distance   within   which    the   line    is   completely 

transposed  or  revolved  ?        

I-  the  direction  of  rotation  of  power  wires  in  the  sai 

opposite  direction  from  that  of  telephone  transposing? 

in.     Right  of  Wa3    whether  mainly  Public  or  Private] 

11.  [a      Sul.mit  Bketch  of  electrical  connections  and  simple  route  maps 

on  separate  sheet  or  back  of  this  Bheet. 

Show  points  of  transposition  in  power  circuits. 

show  j». lints  of  transposition  in  telephone  circuits  and  then 
relation  to  transposition  point-  in  power  circuit. 

show  points  at  which  power  and  telephone  circuits  cross. 

show  average  measured  separation  between  centre  Lines  of 
power  ami  telephone  lines  ami  length  of  sections  for 
which  such  averages  apply. 

12,  Indicate  frequency  ami  magnitude  of  Tree  Interference. 
fiber  t8,  1921. 

Replies   were  from    13   <  'out pa n ii ■-.      Of   these   7    had    no   lines 

operating  al    lo.-'ixi  colts  or  over.     The  remaining  6  Companies  cited  ^*< 

in  which  transposition  had  been  put  in  to  prevenl   inductive 

interfere; 

In  dealing  with  inductive  interference  problems  it  is  suggested  that  the 
repr<  each  part]  to  the  parallel  make  surveys,  which  should  be 

drawn  on    Department   of  Militia  and    Defence  Map-.  Scale   1         1   niile    or 
1  .Mile,  with  field  note-  kept  in  sheet   form  a-  shown  below,    and    tiled 

with  the  Map-. 
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(1)  Date  and  name  of  surveyors,  name  of  lines  and  direction  in  which 
survey  is  made  (with  or  against  transpositions  in  telephone  lines). 

(2)  Pole  numbers  and  pole  heights  of  both  companies. 

(3)  Separation  of  lines  (horizontal). 

(4)  Number  of  wires  on  each  pole  and  pin  positions. 

(5)  Designation  of  circuits. 

(6)  Transposition  systems. 

(7)  Configuration  or  sketches  of  construction  showing  abrupt  changes 
in  this  configuration. 

(8)  Transpositions  in  power  circuits.     Give  details  of  construction. 

(9)  Dimensions  of  cross  arms,  their  separation  on  the  pole  and  sep- 
aration of  wires  (if  there  is  a  standard  construction,  the  exact  dimensions 
can  be  secured  from  the  office  records). 

(10)  River  crossings,  underground  and  aerial  cable  spans,  giving  their 
lengths. 

(11)  Loading  coils. 

(12)  Cross  overs  of  power  and  signal  circuits  with  the  angle  of  crossing. 

(13)  Separation  of  lines  at  points  where  one  line  leaves  the  other  and 
angle  of  leaving. 

(14)  Pin  position  of  street  lighting  circuits. 

(15)  Points  where  load  or  feeder  branches  connect  with  power  line. 

(16)  Repeating  coils. 

(17)  Switching  stations  in  the  power  lines. 

(18)  Taps,  etc.  to  telephone  lines. 

With  information  in  regard  to  inductive  exposures  kept  in  such  a  manner 
it  is  a  comparatively  easy  task  to  make  an  exposure  chart  from  which  the 
co-ordinated  transposition  scheme  may  be  worked  out.  It  is  obvious  that 
any  additional  field  notes  which  may  help  to  reconcile  the  pole  locations  of 
one  type  of  circuit  with  regard  to  the  pole  location  of  the  other  type  of 
circuit  should  be  made. 

Where  noise  tests  are  made  they  should  extend  over  the  entire 
telephone  fine,  or  over  the  entire  telephone  transposition  section,  and  not  over 
the  part  of  the  telephone  transposition  section  which  is  involved  in  the 
parallel  only,  as  if  this  is  done,  an  unbalance  of  the  wires  may  result  in  the 
telephone  system  due  to  phantom  transposition. 

We  have  embodied  in  this  report  part  of  the  report  of  the  Joint  General 
Committee  of  the  National  Electric  Light  Association  and  the  Bell  Telephone 
System. 

It  is  contemplated  that  the  complete  schedule  embodying  the  application 
to  particular  cases  and  the  division  of  costs  will  be  pi'esented  at  a  later  date 
for  the  consideration  and  criticism  of  the  member  Companies  before  legisla- 
tive action  is  asked. 


I       rHI      iM'l   <    1  l\h       I\  IK1CH  MM  I  I  IKK  19] 

PART  OF   REPORT  OF  JOINT  GENERAL  COMMITTEE  OF 

NATIONAL    ELECTRIC    LIGHT    ASSOCIATION    ami 

BELL  TELEPHONE  8YSTEM. 

four  Bub-Committee  bas  gone  over  the  results  of  t his  work  carefully 
and  now  presents  t|ii>  initial  report  outlining  certain  recommended  principles 
and  standards.  These  apply  generally  to  future  construction  bul  may  be 
employed  ;i-  < ..-<;i-i< m  requires  in  clearing  up  existing  situations. 

A-  an  essentia]  Btep  in  promoting  conformity  with  these  recommended 
standards  and  principles,  an  arrangement  should  be    »  t   up  between  the 

ctive  utilities  providing  for  the  interchange  of  pertinent  data  and 
information  relative  to  proposed  and  existing  construction  and  changes  in 
operating  conditions,  which  may  l><  concerned  in  situations  of  proximity. 

CLA8SIFICATION  OF  SITUATIONS  OF  PROXIMITY 

Existing  standards  acceptable  to  both  utilities  are  available  covering 
situations  arising  out  of  crossings,  conflicting  construction  and  jointly 
occupied  poles. 

to  the  question  of  parallel  construction,  standard--  acceptable  to  both 
utilities  are  not  yet  available  but  certain  general  principles  of  procedure  have 
and  a  program  is  recommended  with  a  riew  to  the  early 
development  of  mutually  satisfactory  standards. 

»  • 

( ROBBINGS 

The  National  Electrical  Safety  Code  provides  an  acceptable  guide  to 

•  ice. 

CONFLICTS 

<  lonflicts"  are  meanl  -it nation-  w  here  two  separate  pole  lines  paral- 
lel each  <  tin  r  in  close  proximity  under  conditions  more  specifically  defined  in 
National  Electrical  Safety  Code. 

The   National  Electrical  Sai  provides  an  acceptable  guide    to 

practice. 

does  nol  include  the  subjecl  of  inductive  interference 
in  it-  set  pe.  As  far  ;<-  inductive  co-ordination  of  circuits  is  concerned, tile 
principles  recommended  bekw  under"  Parallel  Construction  <  leneraUy"  maj 
In  considered  as  applying  to  "Conflicts"  and  " Jointly  Occupied  Poles." 

JOINTLY  OCCUPIED  POLES 

There  are  very  substantia]  adva  both  utilities  in  the  employ- 

ment of  jointly  occupied  poles  where  th<'  conditions  and  character  of  the 
circuits  permit.  The  joint  use  ol  poles  bj  Bupplj  and*  signal  circuits  is  gener- 
all\   preferabl(  it'    lines  whin  justified  by  considerations  of  Bafety, 

economy  and  convenience  and  presuming  satisfactory  agreement  between 
the  parties  concerned  ;i-  to  terms  and  conditions. 
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The  preferences  and  construction  requirements  of  the  National  Electric 
Safety  Code  for  joint  use  between  supply  and  signal  circuits  are  tentatively 
accepted.  In  order  to  reach  a  final  understanding,  particularly  with  regard 
to  the  question  of  joint  use  involving  certain  types  of  circuits,  your  Com- 
mittee finds  that  further  consideration  is  necessary. 

PARALLEL  CONSTRUCTION  GENERALLY 

The  problem  of  inductive  interference  requires  the  combined  considera- 
tion of  both  power  and  communication  utilities  because  it  arises  from  contre- 
buting  characteristics  of  both  systems  and  their  physical  relations.     The-- 
situations  encountered  include  parallel  lines  generally,  whether  on  separati 
pole  lines  or  on  joint  poles. 

In  approaching  the  solution  of  this  problem,  it  is  recognized  that  the 
public  interest  is  paramount  and  that  the  power  and  communication  utilities 
must  be  able  to  render  service  to  the  public  in  an  economical  and  efficient 
manner,  and  that  for  this  purpose  both  have  been  granted  rights  to  use 
highways,  and  that  they  must  utilize  the  highways  to  properly  serve  their 
customers  with  plants  so  laid  out  as  to  be  readily  accessible  and  easily  opera- 
ted and  maintained. 

The  power  utilities  thoroughly  recognizing  the  desirability  of  co-ordina- 
tion state  that  as  necessity  requires  and  in  order  to  serve  their  customers  y 
they  have  the  right  and  the  duty  to  the  public  to  place  an  electric  fight  or 
power  line  of  any  type  on  a  highway,  provided  the  location  and  type  of  con- 
struction is  such  as  to  reasonably  co-ordinate  with  similarly  co-ordinated 
lines  owned  or  operated  by  the  communication  utilities,  and  that  they  cannot 
be  restricted  from  serving  their  customers  in  a  reasonably  economical  and 
satisfactory  manner  because  of  the  presence  of  communication  circuits  on 
the  highways  involved. 

The  communication  utilities  thoroughly  recognizing  the  desirability  of 
co-ordination  state  as  then*  position  that  it  is  their  right  to  have  their  service, 
when  rendered  over  properly  constructed  lines,  free  from  impairment  caused 
by  either  (1)  subsequently  constructed  parallel  lines,  or  (2)  existing  supply 
lines  by  reason  of  subsequent  changes  in  such  lines  or  their  operation,  including 
in  either  case,  as  far  as  practicable,  impairment  caused  by  transient  operating 
conditions  on  such  supply  lines.  In  cases  of  parallel  constructon  on  highways 
such  that  impairment  cannot  be  avoided  at  the  proposed  separation  by  . 
available  co-ordinative  measures,  the  communication  utilities  believe  they 
not  only  have  the  right  but  it  is  their  duty  to  the  telephone-using  public 
to  require  that  some  plan,  including  separation  adequate  to  prevent  impair- 
ment, be  employed. 

While  neither  party  hereto  subscribes  to  the  statement  of  position  of 
the  other  party  or  relinquishes  any  of  the  rights  claimed  by  it,  the  desire 
of  both  parties  is  to  co-operate  for  the  purpose  of  avoiding  controversies 
which  might  arise  out  of  their  differences  as  to  their  relative  rights,  and  we, 
therefore,  recommend  «that  they  proceed  along  the  following  general  plan, 
which  plan  it  is  confidently  believed  will  enable  both  parties  to  meet  their 
service  requirements  in  a  satisfactory  manner,  and  at  the  same  time  leave 
unimpaired  all  of  the  rights  claimed  by  either  party. 
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RECOMMENDED  PLAN   FOR  THE  SOLUTION  OF 
INDUCTIVE  INTERFERENCE  8IT1  A.TION8. 

I.     I  Principi 

(a)  Co-operative  planning  for  all  new  construction. 

(b)  The  location,  construction  and  operation  "i  all  Bupply  and 

aal  circuits  in   conformity   with  generally  co-ordinated 
methods,    including    precautionary    measures    which   can 

isonably  be  applied  under  generally  prevailing  conditions 

distinguished  from  special  situations. 
When    specific   oo-ordinative   measures  are   necessary,  those 
providing     the     best     engineering     solution     should      be 
applied.     This  invoh  ee 

I.  Meeting  service  requirements  of  both  systems. 

•_'.     The  oo-ordinative  measures  applied  shall  be  selected  withoul  n 

to  whether  they  apply  to  our  system   or  the  other  system  or 
both. 

3.  The  solution  to  be  based  a-  tar  as  practicable  on  the  state  of  the 
art  at  that  time. 

l.  treasures  of  co-ordination  wholly  by  separation  should  be  considered 
with  other  measures  of  co-ordination  where  the  former  will 
not  sacrifice  economy  and  practicability  ami  the  convenience 
of   rendering   present    ami    future   service, 

(d)  Neither  party  should  assume  to  he  the  judge  of  the  service 

requirements  of  the  other  system,  or  of  what  constitutes 
g 1  practice  in  that  system. 

(e)  Existing  oases  to  lie  cleared  up  in  an  orderly  and  systematic 

a-  occasion  requires  in  accordance  with  the  above 
principli 

II.  Standard  of  CONSTRUCTION    \\i>  OPERATION   in   accord   with 

thi:  Foregoing  Principli 

(a)  Adoption  of  more  detailed  principles  a-  soon  a-  possible  For 

temporary  m 

(b)  Preparation  by  further  co-operative  work  based  on  the  existing 

Btate  <>f  the  art  of  definite  standards  covering  all  classes 
of  inducth  e  exposures. 

III.  I)i  \  i  i     i\n  nt  Work. 

A-    soon    a-    it    '-an    he   done    without    interfering    with    the    work 

recommended  under  II  above,  a  co-operative  study  of  the 

art  -hall  he  made  in  order  to  determine  what   practicable 
measures,  if  any,  may  he  developed  ami  adopted  to  l< 
the  contributing  characteristics  <•(  both  systems. 

C0NCLU8K 
four  Bub-Committee  belii  has  been  made  to- 

ward the  solution  of  the  problems  arising  out  <>f  the  proximity  of  supply  and 
.uid  to  further  promote  the  satisfactory  working  out  of  these 
situation-  recommends  a  -  foll< 
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1.  That  the  Joint  Committee,  if  they  approve,  adopt  the  principles 

and  standards  herein  set  forth  and  recommend  them  for  general 
use  by  the  respective  utilities. 

2.  That  special  emphasis  be  given  to  the  importance  of  working  out 

problems  of  interference  before  definite  plans  are  made  for 
construction  both  with  regard  to  immediate  extensions  and  to 
general  plans  for  future  development. 

3.  That  when  differences  do   arise,  every  effort  be  made  to  arrive  at 

a  settlement  through  negotiations  rather  than  resorting  to  court 
or  commission  proceedings. 

4.  That  arrangements  be  made  for  proceeding  with  further  co-opera- 

tive studies  aloDg  the  lines  indicated  herein. 

C.  V.  Christie 
•     L.  A.  Ken  yon 
A.  J.  Peterson 
J.  H.  Trimingham,  Chairman 

J.  H.  Trimingham  : — When  this  Committee  was  formed,  it  was 
realized  that  it  was  necessary  to  have  the  co-operation  of  the  Telephone 
interests;  not  alone  because  they  were  vitally  interested  in  the  subject, 
but  because  we  cannot  do  anything  in  matters  of  this  nature  without 
co-operation.  Further,  the  Board  of  Railway  Commissioners  for  Canada 
unofficially  informed  us  that  they  would  appreciate  some  indication  that 
co-operation  was  being  practised.  We  therefore  invited  the  Bell  Tele- 
phone Company  to  appoint  a  representative  on  our  Committee,  and  we 
have  received  a  great  deal  of  assistance  from  them. 

We  did  not  attempt  to  duplicate  the  work  being  done  by  the  Joint 
Committee  of  the  National  Electric  Light  Association  and  the  American 
Telephone  rmd  Telegraph  Company,  but  confined  ourselves  to  getting 
some  idea  of  the  scope  of  the  problem  in  Canada.  With  this  end  in  view, 
we'  sent  out  a  questionnaire,  which  was  pretty  generally  replied  to. 

I  would  particularly  like  to  draw  your  attention  to  the  telephone 
interference  factor  meter,  which  is  now  available  to  all  Companies. 
This  meter  is  made  up  in  portable  form,  and  consists  of  a  series  parallel 
arrangement  of  inductances  and  capacities  having  a  direct  current 
milliammeter  shunted  on  a  vacuum  thermo  couple,  connected  across  the 
output  side  of  the  circuit,  while  the  input  side  of  the  circuit  is  connected 
directly  across  a  potential  transformer  placed  in  the  circuit  the  wave 
form  of  which  it  is  desired  to  determine. 

The  characteristics  of  the  circuit  between  the  instrument  and  the 
potential  transformer  are  such  as  to  make  the  current  in  the  meter 
a  measure  of  the  telephone  interference  factor  of  the  impressed  wave, 
as  specified  by  the  American  Institute  of  Electrical  Engineers.  The 
apparatus  is  much  easier  to  operate  than  an  oscillograph.  It  is  very 
useful  in  showing  the  effects  on  wave  form  of  various  connections  of 
transformer  banks,  etc. 


KT    OF    TIIK     INIKCTIVK     I.NTKK1I  MMITTKK 

I  would  like  to  introduce  Mr.  Canada,  of  the  Headquarters  staff  of 
the  National  Electric  Lighl  Association,  who  lias  been  actively  inter* 
in  inductive  interference  problems  in  various  parts  of  the  United  St 

W.  J.   I    \n\!>a:—  I   think  that    I    OOghl    U)   be    rather   happy   that   the 
growing  so  late,  because  1  rami-  up  expecting  to  sit  and  li 
and  observe  and  get  acquainted,  rather  than  to  speak.     It  is  my  first 
trip  to  Ottawa.     I  feel  a  little  as  though  for  Canada  to  come  here  is  like 
bringing  coals  to  Newcastle. 

I  would  prefer  to  speak  about  general  relations  of  our  companies 
with  other  utilities   rather   than   to  confine   myself  to   inductive   intei 

echnical  aspects.      Inductive   interference  being  one  of   the 
relations   which   takes    in    several    public      utility    groups,   the    National 

trical  Safety  Code  another,  and  of  course  there  is  also  the  National 
ical   Code  which   is  almost    unanimously   accepted. 

We  are  sometimes  spoken  of  as  an  infant  industry,  and  I  presume 
that  was  very  applicable  as  an  expression  ten  years  ago.  But  we  are 
becoming  rather  grown  up  now.  We  are  getting  to  the  point  where  we 
can  sit  together  with  other  groups  of  utilities  and  don't  have  to  have 
the  heartaches  when  parental  authority  is  exercised  by  administrators. 
but  can  get  right  in  and  play  the  game,  but,  as  Mr.  Trimingham 
properly  brings  out,  according  to  rules.  We  have  found  out  that  we 
must  have  machinery  for  playing  the  game,  and  that  machinery  is  fully 
as  important  as  establishing  a  theory. 

you  may  not  fully  understand   how  the   N.E.L.A.   is   now   trying 
to  approach  some  of  these  questions,   I   might   state   that   two  years 
the   N.E.L.A.    was   to   some   extent    reorganized   along   lines    to   establish 
functional  departments.     One  of  these  was  for  handling  certain  more  or 

engineering  relations  with  other  groups.  Our  group  goes  into  en- 
gineering matters  which  are  of  general  interest,  public  questions,  ma 

ing  the  whole  public,  and  is  endeavoring  through  its  Engineering  De- 
partment to  establish  that  continuity  of  effort  which,  as  Mr.  Trimingham 

i  y  well  stated,  must  be  brought  into  effect.     We  can  get  in  touch  with 
the  various  state  activities,  state  bodies  and  organizations  such  as  the 
■  d  by  that  means  can  assist  in  attaining  and  maintaining  better 
rules  of  the  game  than  we  had  a  while  ago. 

One  of  our  difficulties  in  the  United  Stales  and  in  Canada  is  tin 
differences  in  requirements  made  on  power  lines  and  signal  lines  by 
different  arlier   rules   prepared   when    the   subject 

not  as  well  understood  as  it  is  now  were  very  incomplete;  some  were 
Very  severe,  many  of  them  were  rather  defective.  We  should  run 
sight  of  the  fact,  in  any  argument  on  rules  or  discussion  of  them,  that 
former  defective  rules  wen-  the  basis  upon  which  many  of  OUT 
I  rules  were  started.  They  arose  out  of  some  degree  of 
ignorance,  and  were  realized  to  he  defective  measure-  after  BOOM 
perience   in  trial  application. 

The  action  of  the  American  Engineering  Standards  Committee  on 

the  matter  of  win  itications,  some  time  ago,  ill  a 
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conference  of  all  interests  concerned  in  such  rules,  and  to  place  before 
this  Conference  the  question  of  whether  we  should  have  a  National 
Electrical  Safety  Code,  and  should  we  have  a  National  Crossing  Specifica- 
tion, and  if  so  what  should  be  the  relation  between  the  two?  At  this 
Conference  some  fifty  were  in  attendance,  representatives  of  all  rule 
administering  bodies  of  the  entire  United  States,  many  administrative 
jurisdictions  from  as  far  west  as  Minnesota  being  represented.  Canada 
also  sent  its  representative.  There  were  also  present  all  the  different 
engineering  bodies,  and  all  the  utility  organizations  such  as  the 
N.E.L.A.,  Bell  interests,  independent  telephone  associations,  together 
with  many  Federal  bodies  interested  in  rules  for  electrical  construction. 

There  was,  after  that  meeting,  a  unanimous  vote  participated  in  by 
everybody  present,  including  nine  railroad  representatives  which  gave 
unanimous  approval  to  the  National  Electrical  Safety  Code  as  an  Amer- 
ican standard  and  suggested  that  a  sectional  committee  be  formed  to 
discuss  and  consider  any  proposed  revisions,  and  that  this  same  sectional 
committee  should  also  be  directed  to  prepare  crossing  specifications  to 
be  in  accord  with  the  Safety  Code. 

On  the  matter  of  inductive  interference  we  are  in  an  earlier  stage 
than  with  safety  rules.  We  are  at  the  stage  where  a  few  bodies  a  I 
various  places  in  the  country  have  prepared  rules.  There  was  an  effort 
made,  following  the  California  experiment  at  rule  development  and 
their  great  amount  of  experimentation  and  testing  in  interference 
matters,  to  get  their  particular  set  of  rules  adopted  throughout  the 
country.  Certain  groups  of  utilities  other  than  ourselves  made  organ- 
ized attempts  to  secure  approval  of  this  particular  set  in  different  parts 
of  the  country.  This  was  done  in  a  wrong  spirit,  partly  of  ignorant 
belief  that  a  fair  result  could  be  so  easily  attained  and  partly  with  the 
idea  of  punitive  action  against  our  utilities.  Fortunately,  we  have  now 
got  to  the  point  where  all  the  important  interests  are  willing  to  drop 
this  method  of  action  and  now  the  lighting  companies,  through  such 
organization  as  yours  and  the  National  Association,  have  established 
sufficient  unity  of  purpose,  sufficient  organization  and  sufficient  ability 
and  understanding  of  the  situation  so  that  we  can  really  help  in  its 
solution  and  stand  as  participators  in  that  solution.  This  is  the  happy 
state  at  which  we  have  now  arrived.  We  are  aiming  to  formulate  these 
rules  of  the  game  which  we  are  playing  entirely  in  the  public  interest 
for  the  fullest  use  of  the  public's  property,  such  as  highways,  and  for 
the  most  economical  use  of  the  money  which  is  expended  for  public 
service,  and  which  the  public  finally  pays.  Our  whole  purpose  should 
be  this,  and  every  organization,  as  far  as  we  are  given  representation 
therein  will  be  urged  to  work  with  this  same  end  in  view. 

We  have  so  far  prepared  inductive  co-ordination  principles  and  are 
now  proceeding  to  formulate  inductive  co-ordination  practices.  We  are 
not  yet  calling  these  practices  rules,  because  we  cannot  be  sure  which  of 
them  would  properly  be  rules  or  which  of  them  most  properly  would  be 
called  recommendations  or  useful  information,  so  for  the  next  stage  we 
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calling  them  practices  and  we  are  not  certain  which  of  them  might 
oeral  application  and  which  for  special  application  t<>  particular 

-  only.  That  will  develop  as  we  are  able  to  make  progress  in  the 
formulation,  analysis  and  trial  of  tlusc  recommended  practices.  Your 
continued  co-operation  will  assure  that  Canadian  experience  and  judg- 
ment will  be  fully  taken  advantage  of  in  this  very  important  work,  and 
that  tin-  result  shall  he  fair  and  creditable. 

President:     Is  there  any  further  discussion  on  this  subject? 

With  regard  to  the  Inductive  Interference  Committee.  I  am  not  quite 
clear  in  my  own  mind  of  the  report  on  this  Committee.  Mr.  Lariviere, 
of  the  Puhlic  Service  Commission,  stated  at  the  meeting  that  fur  lines 

itructed  on  any  highway  in  order  for  any  other  line  to  he  constructed 
permission  would  havt  to  he  applied  for  to  the  Commission,  and  such 
lines  could  only  he  constructed  with  their  consent.  I  do  not  know 
whether  our  Committee  took   this  up. 

J.  II.  TbihINGHAM: — The  Inductive  Interference  Committee  is,  as 
i  before,  waiting  on  the  set  of  rules  to  be  specifically  made  by  the 
joint  committee  of  the  American  Telephone  and  Telegraph  Company  and 
It  is  hoped  when  that  specific  set  of  rules  is  made,  to 
get  legislative  action  in  Canada.  The  reason  why  we  think  it  is  desirable 
to  wait  is  because  we  will  thereby  get  uniform  legislation  in  Canada  and 
the  United  States. 

PBESn>ENT: — This  is  very  interesting.  The  Inductive  Interference 
Committee  might  well  ask  the  Legal  Department  as  to  what  the  new 
laws  are  in  the  Province  of  Quebec  regarding  jurisdiction  of  the  Public 

ice  Commission.  Mr.  Canada  has  given  us  such  a  very  good  de- 
scription of  the  effort  in  the  United  States  to  get  all  of  these  different 
bodies  together,  and  told  us  how  this  whole  matter  is  slowly  evolving 
through  the  different  stages  that  all  of  these  movements  do.  I  am  sure 
it  ha.-  given  u>  a  good  deal  of  pleasure  to  listen  to  him. 

I  presume  that  our  procedure  here  will  undoubtedly  follow  along 
similar  lines.  I  hope  we  will  be  able  to  take  advantage  of  the  work 
that  is  being  done,  and  possibly  will  not  have  to  go  through  quite  so 
many  difficulties  as  they  are  experiencing  in  other  countries.  If  we  can 
do  that   we  certainly  will   gain  materially. 

We  have  another  report  this  afternoon,  and  if  there  is  no  further 
n  I  am  going  to  ask  Mr.  Davies  if  he  will  present  his  report 
on  Rural  Line  Ext< 
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REPORT  OF  THE  RURAL  LINES  COMMITTEE 

The  Committee  has  met  regularly,  and  considered  the  various  prob- 
lems of  rural  line  extension. 

A  questionnaire  was  issued  to  Member  Companies  and  it  was  found 
that  there  was  no  similarity  between  the  rates  or  procedure  as  to  owner- 
ship of  extensions  or  as  to  the  practice  in  financing  extensions;  neither  was 
there  any  similarity  in  the  amount  of  electricity  used  by  farming  customers 
in  different  sections  of  the  country,  and  finally,  the  farming  customers  as 
such  are  practically  non-existent  on  the  lines  of  the  Public  Utilities  oper- 
ating in  Canada. 

The  Committee  investigated  the  following  matters,  and  reports  pro- 
gress as  under. 

Definition  of  Rural  Extension 

An  attempt  to  define  a  rural  connection  has  been  made  by  the  N.E.LA. 
Committee,  so  far  without  arriving  at  any  standard.  It  was  thought  that 
any  extension  outside  of  municipal  limits,  in  which  an  operating  Company 
has  a  franchise,  might  be  considered  as  a  rural  extension;  on  the  other  hand, 
for  tax  evasion  purposes  it  is  frequently  the  case  that  a  community  will  spring 
up  just  outside  municipal  limits  and  that  the  type  of  business  to  be  served  will 
be  exactly  the  same  as  within  the  municipality.  Such  customers  might  be 
considered  as  urban  customers,  but  there  is  always  a  point  where  business 
thins  out  and  the  customer  of  the  rural  class,  i.e.,  one  requiring  special 
investment,  will  appear.  Again,  such  districts  as  a  ride  are  not  incor- 
porated and  do  not  contract  for  street  lighting  service  and  the  revenue  per 
pole  is  therefore  reduced. 

Investment  by  Companies  in  Rural  Lines 

It  was  thought  that  where  the  density  of  customers  is  more  than  10 
per  mile,  that  Companies  might  possibly  invest  some  money  in  the  con- 
struction, but  care  must  be  taken  to  watch  all  the  items  on  the  debit  side. 

Ownership  of  Lines 

It  seems  essential  that  Companies  should  retain  ownership  of  lines, 
The  reasons  are  well  set  forth  in  the  N.E.L.A.  Committee's  report,  and  are 
briefly  that  customers  are  not  able  to  maintain  lines  properly  and  are  liable 
to  let  them  run  down;xsecondly,  they  are  not  strong  enough  financially  to 
take  care  of  any  liability,  so  that  such  liability  might  revert  back  on  the 
Company;  thirdly,  they  take  up  valuable  right-of-way,  and  if  such  lines 
are  at  any  time  required  to  carry  higher  voltages  or  are  changed  to  trans- 
mission lines,  it  is  not  easy  to  arrange  the  change. 

Payment  of  Line  by  Consumer 

Payments  for  lines  are  better  made  outright  or  50%  before  starting 
the  work  and  the  balance  on  completion.  It  is  very  necessary  to  have  a 
definite  understanding  as  to  what  is  to  be  paid,  and  a  lump  sum  is  prefer- 
able. 


BsrOBI    "I      !  HI     ELl  EtAL    I.IM  B    I '" M  mi  I 

If  the  line  i-  buill  tor  oost,  the  word  "cost"  should  include  a  definitely 
I  overhead,  otherwise  it  is  diffioull  t«.  establish  such  items  as  pur- 
chasing expenses,  rent-,  etc,  which  arc  a  Legitimate  charge  againsl  all 
material  handled.  Wherever  possible,  Farm  help  should  be  used,  and  all 
material  such  a-  poles,  obtained  in  kin«l  tin-  cute  down  the  amount  <>f 
money  which  the  farmer  ha-  t.<  Bupply  in  cash. 

When  making  contracts  (<<v  building  tines  for  customers,  arrangements 
il«l  be  made  t.>  have  the  customer  trim  all  trees  <>n  the  extension. 

PXKMAKKNCI    "i     B  \'.\v\  .1:11  n.  i     OF    Kium.  Til. 1. I'll. 

Then-  is  already  considerable  experience,  both   in   Canada  and   the 

United  States,  "i"  cases  when'  farming  oustomera  have  discontinued  their 

of  telephones  in  such  numbers  as  to  make  it  impossible  to  give  aervice 

even  at  cost. 

In  a  case  in  Ontario  recently  the  rates  were  raised  a  verj  small  amount, 

iron,  $15.00  to  $18.00  per  annum,  ami  out  of  2,200  telephones  affected 
taken  out. 

Farming  districts  often  run  down  and  the  farmers  move  into  town. 
There  i-  no  certainty  that  farms  will  he  permanently  occupied,  the  New 
England  example  being  a  case  in  point. 

There  are  other  classes  of  business  in  -mall  communities  which  cannot 
he  depended  on.  The  sash  ami  door  factories  arc  seldom  permanent  ami 
KTain  grinding  often  drops  off,  business  being  entirely  dependent  upon  the 
operations  of  the  Imlt  milling  companies  who  can  reduce  the  price  of  feed 
ami  put  the  small  grinding  plants  out  of  business.     Quarries  and  brick  yards 

Lso  very  uncertain:  several  cases  are  known  of  quarry  districts  which 
have  been  fine  revenue   producers,  which   are   idle   to-day   without    much 

bflity  of  their  ever  re-opening.  Mining  is  also  precarious,  and  no 
money  Bhould  he  invested  by  companies  to  deliver  services  to  mines.  Small 
railroad  division  points  are  also  subject  to  change  ami  removal,  ami  coaling 
points  on  railroad-  similarly  change  with  a  change  in  management  <>r  traffic 
density. 

.'   care  should   always   '  <1   in   making  extensions  for  busi- 

ness which  may  a-  time  elapses  disappear. 

Apparatus  pob  use  on  Fabms  and  K.W.ii.  to  be  Bxpei  m  i> 

The  following  apparatus  can   he  used  on  farms  with  the  following 

approximate  K.W.II.  per  month  : — 

Lighting from   1.".  to  30  K.W.II. 

Cooking  from  150  to  300  K.W.II. 

Pumping  from  10  to  •_'(><>  K.W.II. 

Milking  from  100  to  _>ih>  K.W.II. 

Silo-filling  100  K.W.I  I.  per  annum 

chaff  cutting 30K.W.  Hrs.  to  50  K.W.  Hrs.  p<  1  month 

Refrigeration  ...  150  to  200  K.W.  Hrs.  per  month 

Woodcutting.  100  K.W  H.  per  annum 
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Fallacy  of  Selling  Silo-filling  axd  Threshing  Outfit  to  Farmers 
Silo-filling  calls  for  a  IY2  H.P.  motor  and  the  use  is  about  two  days  per 

annum.     Threshing  calls  for  10  H.P.  with  the  use  of  two  days  per  annum. 
It  is  much  better  to  let  the  farmer  take  care  of  this  business  with  a  gas 

engine. 

Wood  sawing  is  not  at  all  a  profitable  load,  requiring  5  H.P.  motor  at 

least  and  being  used  a  few  hours  per  annum. 

Transformer  Losses  and  High  Maintenance  Cost  of  Lines 

Transformer  losses  on  rural  lines  can  easily  exceed  the  K.W.H.  usef un- 
employed. The  power  factor  also  is  very  low  on  these  lines  and  the  result- 
ing cost  to  the  Company  is  much  higher  than  for  city  service.  The  diversity 
also  is  very  poor  and  generally  a  transformer  is  required  for  each  customer. 
Assuming  for  the  smallest  class  of  customer  that  a2^  K.V.A.  transformer 
is  used,  the  losses  on  this  would  be  at  least  30  watts;  this  taken  over  a  whole 
year  requires  263  K.W.  hours. 

Power  factor  on  this  energizing  current  is  around  18%  to  20%  ;  when 
it  is  considered  that,  allowing  for  diversity,  lighting  consumers  average  only 
100  watts  a  piece,  it  will  be  seen  that  the  extra  demand  to  take  care  of 
transformer  losses  represents  30%  on  the  demand  and  100%  additional 
K.W.  hours. 

The  maintenance  cost  of  lines,  meters,  transformers,  completely  out- 
side of  the  commercial  cost  of  billing  and  collecting,  assumes  a  figure  ap- 
proximating $100.00  per  mile  per  annum,  when  the  maintenance  has  reached 
a  steady  point. 

The  Committee  feels  that  it  is  good  policy  to  maintain  reasonably  good 
voltage  in  small  rural  communities,  as  otherwise  the  use  of  appliances  is 
non-existent  and  the  service  not  popular.  Good  voltage  will  increase  the 
revenue  obtained  per  customer. 

A  factor  which  cannot  be  neglected,  is  that  of  inductive  interference. 
Companies  are  liable  to  create  such  conditions  if  rural  lines  are  put  up 
near  telephone  lines  and  the  cost  of  straightening  out  the  interference  is 
considerable. 

Rates,  whether  Special  or  Anchored,  to  Nearest  Town  Rate 
It  would  seem  advisable  to  use  the  rates  in  the  nearest  municipality 
and  add  a  fixed  charge  to  cover  extra  transformer  losses,  increased  cost  of 
billing  and  collecting,  and  extra  maintenance  costs.     This  fixed  charge  can 
not  be  less  than  $2.50  per  month. 

Meter  Reading  Methods,  Bi-monthly,  etc.,   Post-card  Readings 
It  is  reported  that  in  outlying  districts,  several  Companies  are  using 
post-card  readings  with  satisfactory  results. 

Meter  reading  is  an  expensive  business  in  rural  communities.  Various 
methods  are  being  used  to  cut  this  cost;  reading  every  two  months  is  quite 
satisfactory  and  the  meter  reader  should  always  collect  at  the  same  time. 
In  some  cases  readings  are  being  telephoned  in  by  the  farmers.  A  further 
scheme  has  been  to  sell  customer  a  ticket  good  for  S5.00  or  -S  10.00  worth  of 
electricity,  and  punch  off  the  amount  used  from  time  to  time. 
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Til)      I  '        M 1-1.  I  1  I!  \  -  IS     \M>     K'    WIN'.     ('..-I      II    It     K.W'.II. 

In  presenting  arguments  to  a  farming  customer  as  to  why  he  should  be 

glad  i<»  pay  the  oosl  of  extending  the  Berviee,  it  is  well  to  bear  in  mind  the 

fact  thai  the  i  all  isolated  plants  of  limited  capacity  is  eery  oon- 

rable;  thus  a  well-known  maker  in  Canada  lists  his  machines  al   the 

following  pri<-.  -.  F.O.B.  Factory  : — 

10  Watt.  >      !•_>.-,   ()() 

585  00 
815  00 

1  -;   K.W.  Plants   ...  925  00 

•j  | ..     ■  •■       without  batten  ..  1,400  00 

L"j      ••  ••        with  hat  fry 2,500  00 

Tl  •  se  plants,  up  to  1 '  i  K.W.  are  for  32  volts,  larger  sixes  1 10  volts. 
The  oosl  of  installation,  etc.,  will  be  a  considerable  amount  and  t  be  cheapest 
plant  will  mil  cost  much  under  $600.00  installed  for  300  wi 

The  running  costs  of  these  outfits  are  ^hen  as  0  cents  per  K.W. II.  l>y 
the  manufacturers,  bul  this  contemplates  steady  running,  no  repair-.   When 
all  things  are  taken  into  consideration  and  the  faol  appreciated  thai  storage 
batteries  are  in  the  bands  of  unskilled  people,  il  will  be  Bound  thai  the 
will  probably  be  Dearer  30  cents  per  K.W.I  I.  than  9  cents. 

When  it  i-  considered  thai  the  Central  station  rural  line  will  have 
behind  it  plenty  of  capacity,  no  operating  troubles,  Berviee  on  a  tap  at  all 
times,  and  at  an  economical  voltage  for  which  standard  appliances  can  be 
obtained  at  the  lowesl  price-,  there  is  every  argumenl  in  favour  of  the 
fanner  spending  jusl  as  much  money  on  a  transmission  line  as  he  will  put 
into  a  liability  such  as  an  isloated  plant  is. 

Your  Company  believes  that  where  it  is  impossible  to  connect  up  a 
farmer,  from  a  point  of  view  of  the  presenl  cost,  that  the  sale  of  an  isolated 
equipment  is  a  good  policy.  Once  a  farming  customer  has  used  electric 
service  be  will  nol  l>e  satisfied  with  anything  else.  Various  oases  are 
known  where  immediately  Central  Station  Berviee  is  available  isolated 
plant-   are   shut    down,   and    a    recent    ease    18    reported    where   six    USere    ol 

isolated  plants  clubbed  together  and  paid  the  oosl  of  the  extension  to  meet 

•  utral  Stat  ion  <  'ompany  line. 

lpening  oi   Construction,  Reference  to  Underground 

Work    in    ONTARIO 

In  order  to  bring  more  of  the  farming  business  into  the  economically 

ible  class,  it  is  very  desirable  thai  cheaper  method-  of  construction  <>f 
rural  lines  be  developed.  This  is  a  problem  for  the  Overhead  Lines  Com- 
mittee to  -t  udy. 

One  company  is  using  single  iron  pins  screwed  into  the  pole  in  place  of 
arose  arm-,  which  has  resulted  in  a  verj  considerable  decrease  in  the  oosl  of 
framing  the  poles. 

The  Ontario  llydro-Klectric  Commission  is  trying  :i  new  type  of  con- 
struction, viz.  :  the  use  of  single  conductor,  rubber  insulated,  lead  covered, 
2,200-volt  cable,  laid  directly  in  the  ground  aboul    Is"  deep,  plowed  in. 
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The  system  in  use  is  4,000  volts,  3  phase,  4  wire,  with  a  grounded  neutral. 
The  main  trunk  lines  are  composed  of  three  single  cables  bonded  together, 
using  the  lead  as  the  fourth  wire,  and  single  phase  taps  are  run  with  one 
cable,  using  the  lead  as  a  return.  This  construction  is  reported  as  being 
cheaper  than  pole  lines;  all  transformers  are  mounted  on  poles  and  the  cable 
run  up  the  pole.  These  transformer  poles  act  as  junction  poles,  so  that  the 
average  distance  between  exposed  points  on  the  underground  cable  is  only 
500  feet. 

One  hundred  miles  of  this  construction  is  going  into  operation  this 
summer,  and  its  operating  performance  will  be  a  valuable  study. 

From  the  above,  it  will  be  noted  that  your  Committee  is  making  a  report 
that  is  more  or  less  a  warning  to  Member  Companies  to  very  carefully  con- 
sider rural  business  before  going  into  it  extensively.  The  main  problem  is 
to  develop  the  uses  of  electricity,  so  that  the  farming  customer  can  economi- 
cally supplant  other  methods  of  obtaining  present  results  by  electrical 
methods,  and  in  doing  so,  use  at  least  $200.00  worth  of  electricity  per  annum 
without  creating  a  heavy  demand. 

Wisconsin  Farm-owned  Lines  Show  a  Deficit 

•An  interesting  and  significant  study  of  the  losses  in  the  rural  distribu- 
tion of  electrical  energy  was  presented  at  the  recent  meeting  of  the  Wis- 
consin Utilities  Association  at  Milwaukee.  The  data  are  for  lines  that  are 
owTied  by  the  farmers  and  are  significant  because  they  are  taken  from  the 
files  of  the  Railroad  Commission.  Deficits  running  all  the  way  from  $18.00 
to  nearly  $68.00  per  consumer  are  shown.  The  figures  are  of  particular 
interest  to  central-station  men  who  must  combat  the  farmers'  idea  that  the 
central-station  company  is  making  a  mint  of  money  out  of  the  service. 
Not  only  has  the  revenue  not  paid  a  return  on  the  investment,  but  depre- 
ciation has  not  been  covered  in  any  of  the  cases,  and  in  some  of  them  the 
revenue  has  not  covered  the  current  operating  expenses.  The  figures 
should  be  valuable  to  any  central-station  operator  who  must  handle  rural 
distribution  business. 

Cooking  is  one  of  the  most  desirable  loads,  and  when  new  extensions 
are  under  consideration,  if  the  farming  customers  can  be  induced  to  buy 
ranges,  an  extra  $50.00  per  annum  at  least  can  be  expected.  With  the 
gradual  depletion  of  wood  around  the  farms,  cooking  will  have  to  be  done 
by  some  other  methods,  and  electricity  is  more  economical  than  oil  or  coal. 
On  an  extension  made  last  year  in  the  States  of  2^  miles  in  length, 
thirty  out  of  thirty-six  customers  took  electric  ranges,  and  as  a  result  the 
average  income  per  customer  has  worked  out  at  $80.80,  for  1760  K.W.  hrs. 
This  is  a  step  in  the  right  direction,  and  it  is  on  these  lines  that  the  farming 
business  can  be  looked  forward  to  as  good  business  instead  of  being  otherwise. 

Respectfully  submitted : 
R.  J.  Beaumont 
G.  M.  Anderson. 
R.  J.  Everest, 
R.  W.  Barclay. 
P.  T.   Davies,  Chairman. 
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REPORT  OF  CANADIAN   MEMBER  OF  THE  RURAL 
LINES  COMMITTEE  OF  THE  N.K.I.  \. 

Your  rep  re  was  unable  to  attend  the  first   two  meetinj 

the  Committee  held  in  Chicago  in  November  and  December,  l>nt  had  the 
pl«  asure  of  being  present  al  the  meeting  in  New  fork  on  January  27  and  28. 

Be  has,  however,  been  in  touch  at  all  times  with  the  N.E.L.A.  C m 

and  has  been  able  to  give  the  N.K.I.  A.  Committee  the  experien I  <>nr 

idian  Companies  in  the  problems  <>f  rural  community  Bervioe 
The  ground  covered  by  the  National  Committee  has  been  considerable, 
including  the  following: — 

:  I'll. iTii .-    i  OB   Si  u\  \,  i: 

A  study  shows  thai  the  untouched  business  in  the  States  amounts  to 

0,000  farm-  out   of  approximai    I      25,000,000  hx B,  which  will  call  for 

some  12,000,000,000  of  investmesl  for  Bervioe.  <  >n  the  same  basis  are  practi- 
cally 500,000  farms  in  Canada  to  be  reached,  which  would  call  for  some 
$50,0( m i.odo  to  sioo.ooo.ooo  to  be  spent  for  transmission  Lines  alone. 

KK-lllI'    01      L] 

Two  schools  of  thought,  the  most  popular  being     1     thai  tli"  rural  lines 
should  belong  to  <  lompanies  and  !>«•  maintained  by  them,  (2)  that  these  lines 
should  belong  to  th<  oustomi  ra  bul  be  maintained  by  the  Companies  at  the 
•  of  the  custon  ■ 

FINANCING. 

The  general   practice  and    the  opinion  of  the  Committee  is  that  the 

lines  should  I)  ■  provi  1    1  entirely  at  the  expense  of  the  customer. 
Yw.i  v.  or  Buctbical  Service  to  Farmers. 
a  considerable  amount  of  work  was  done  to  find  out  t  he  value  of  Ben  ice 
alnady  being  supplied  to  farming  customers,  and  it  was  found  that  farmers 
filling  to  pay  from  $60.00  to  $100.00  per  annum  for  ordinary  service. 
Where  dairying  is  carried  on,  from  $2  >  >.o  i  to  S250.00  per  annum  is  the  pre- 
sent value  of  the  Bervioe. 

R 

The  rates  in  the  United  States  of  course  are  regulated  by  commissiona. 
These  commissions  have  recognized  the  problem  and  are  devising  rate 
methods  t>>  cover  the  cosl  of  Bervice. 

The  general  accepted  form  of  ral  i  is  now  a  fixed  charge,  covering  the 
i  cost  of  maintenance  of  the  line  and  transformer  Los*  s,  meter  reading, 
plus  the  prevailing  rates  obtainable  in  the  adjacent   municipality  to 
which  the  Bervioe  i-  physically  attached.     Thi  predicated  on  tin- 

supply  of  the  whole  opst  of  the  extension  by  the  farming  custon 

F\l:       I 

A  special  Committee  has  been  appointed  to  study  the  adaptation  of 

electrical  apparatus  to  exi*ti"g  farm  machinery,  and  to  work  with  farm 
machinery  manufacturer!  with  a  trie*    to  developing  new  apparatus   more 

kble  for  use  of  cent  ice. 
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Cost  of  Maintenance  ox  Farm  Lines. 

The  Committee  developed  an  accounting  system  and  also  a  technical 
data  she.et,  by  which  all  the  operating  and  financial  statistics  of  isolated  fines 
serving  rural  communities  can  be  clieeked  These  forms  have  been  supplied 
to  various  Companies,  and  it  is  the  intention  to  obtain  definite  costs  and 
operating  data,  so  that  the  true  cost  of  service  and  the  actual  return  per  K.W. 
and  K.W.H.  will  be  known. 

Your  Committee  will  be  glad  to  furnish  a  set  of  these  tables  to  any 
Member  Company  who  is  willing  to  segregate  their  costs  and  determine  the 
operating  characteristics  of  individual  lines.  The  accounting  features  are 
drawn  up  to  correspond  with  the  N.E.L.A.  practice,  all  that  is  required 
being  sub-division  and  segregation  of  existing  N.E.L.A.  accounts  and  sub- 
accounts. 

Public    Policy 

The  Committee  is  keeping  in  touch  with  various  farm  journals,  with 
a  view  to  editing  all  references  to  electricity  on  farms,  when  supplied  by 
Central  Station  Company,  it  being  very  essential  that  proper  information 
as  to  the  cost  of  service  should  be  presented  to  the  farming  community. 

Generally,  the  wrhole  problem  of  rural  service  to  rural  communities  and 
farming  customers  is  in  a  state  of  uncertainty;  various  methods  have  been 
tried  often  without  the  true  cost  of  service  being  known.  There  is  a  tendency 
in  the  United  States,  as  wrell  as  in  Canada,  to  keep  adding  on  customers  to  the 
end  of  the  lines  without  any  definite  policy. 

The  National  Committee  will  be  able  to  accumulate  facts  as  to  cost 
of  operation,  and  lay  down  a  rate  structure  wiiich  will  permit  this  business 
to  be  handled  at  a  reasonable  profit. 

Respectf ully  submitted : 

P.  T.  Davies. 
Canadian  Member  of  the  N.E.L.A.  Committee. 

P.  T.  Davies: — We  have  all  received  copies  of  this  report,  and  I  am 
not  going  to  try  to  even  pick  out  spots  on  it. 

The  report  is  a  negative  one,  that  is  to  say,  our  Committee  has 
come  to  the  conclusion  that  the  extension  of  rural  lines  must  be  pro- 
ceeded with  with  the  greatest  caution.  The  factors  of  expense  are  not 
well  known  yet.  Progress  in  the  United  States  shows  that  the  Public 
Service  Commissions  there,  aided  to  a  certain  extent  by  the  Public 
Utility  Companies,  were  unable  to  set  rates  to  approach  even  the  cost 
of  giving  service.  The  Wisconsin  Public  Utility  Commission  is  perhaps 
the  most  advanced  of  any  in  the  United  States  in  this  regard.  On  the  back 
of  the  report  you  will  see  a  table  clipped  from  the  "Electrical  World" 
quite  recently,  which  shows  result  of  the  application  of  the  rates  of  that 
Commission  to  rural  line  distribution  in  Wisconsin.  The  report  shows 
that  deficit  on  the  line  varies  from  44  per  cent,  to  73  per  cent.  These 
deficits  are  all  accumulated  under  rates  set  by  the  Wisconsin  Commission. 
There  are  many  things  even  there  that  are  not  defined.     The  matter  of 
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distribution  lines  is  always  an  open  problem.  Many  utilities  do  not 
appreciate  the  fact,  as  we  are  all  fairly  new  in  this  field,  that  there  is  an 
expense  of  $100  per  mile  per  annum  accumulating  upon  any  distribution 
line.  We  cannot  get  away  from  it.  You  may  put  it  off  three  or  four 
years,  but  sooner  or  later,  according  to  the  records  of  the  Company 
with  which  I  am  connected,  which  record  is  very  carefully  kept,  it  has 
to  be  faced,  for  the  amount  works  out  at  $100  per  mile  per  annum. 
This  condition  is  often  overlooked. 

Then  again  there  is  expense  of  waste  electric  current  on  this  line. 
Transformers  have  to  be  supplied  to  practically  every  customer.  It  is 
definitely  established  that  the  current  used  for  energizing  transformers 
will  be  something  more  than  the  current  actually  registered  on  the 
meters  of  the  customers.  We  will  supply  2  KWH  for  every  one  we  are 
paid  for. 

I  would  like  to  bring  in  a  report  in  which  we  could  give  hope  of 
rural  distribution  providing  a  profit.  I  would  be  quite  pleased  to  bring 
an  a  report  showing  us  at  least  breaking  even.  At  the  present  time  we 
do  not  see  that  farmers  in  our  section  of  the  country  can  afford  to  give 
us  enough  money  under  the  present  application  of  economics,  as  we 
know  them,  to  pay  even  the  cost  of  the  service.  In  our  section  of  the 
country  farmers  are  willing  to  pay  $30  a  year  for  light,  and  it  might 
be  brought  up  to  $100  for  cooking  and  pumping.  But  even  this  is 
absolutely  inadequate  upon  any  basis  whatsoever,  so  far  as  we  can 
make  out. 

The  time  will  come,  we  hope,  when  the  farm  business  will  be  so 
developed  by  the  use  of  electricity  that  each  customer  will  be  a  prospect 
for  revenue  of  some  $100  to  $200  per  annum.  If  they  are  then  spread 
about  20  to  the  mile,  it  is  possible  we  will  be  able  to  make  some  profit 
out  of  it,  but  so  far  we  do  feel  we  cannot  bring  in  any  report  which 
would  lead  us  to  encourage  any  of  our  member  companies  to  go  into 
the  matter  of  extending  their  lines  haphazard  for  rural  business.  I 
would  like  to  have  brought  in  a  better  report,  but  as  we  see  it  we  are 
unable  to  do  so  at  the  present  time. 

A.  A.  Dion: — Will  you  allow  me  to  break  into  the  discussion?  The 
Nominating  Committee  have  instructed  me  to  give  a  notice  of  motion 
which  is  necessary.  They  believe  that  they  would  like  to  have  discussion 
to-morrow  morning  on  the  question  of  a  change  in  Article  6,  Section  1,  of 
the  Constitution,  which  provides  for  the  officers  of  the  Association.  The 
Constitution  provides  for  a  President,  1st  Vice-President,  2nd  Vice- 
President,  3rd  Vice-President  and  Secretary-Treasurer.  They  would  like 
to  have  discussed  the  change  to  a  President  and  three  Vice-Presidents, 
instead  of  1st,  2nd  and  3rd  Vice-Presidents,  and  it  is  a  part  of  the 
Constitution  that  notice  must  be  given  at  a  previous  sitting.  I  am  giving 
notice  now,  and  the  matter  will  come  up  to-morrow  morning. 

President: — Gentlemen,  we  have  heard  Mr.  Davies'  report.  He  is 
in  the  midst  of  the  stress  of  trying  to  solve  this  problem,  and  I  know  it 
is  a  very  serious  one  for  any  company  operating  in  the  district  where 
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we   operate,    in    Quebec,   but    I    m  .  that    I    personally    i!"    not 

feel  quite  pessimistic  <l>ut  perhaps  I  should  not  say  this, 
I  da  not  know  why  Mr.  Davies  feels  pessimistic  about  it).  I  do  not  think 
it  would  be  fair  for  us  to  have  Mr.  Davies'  report  go  <>ut  as  expressing 
the  opinion  of  the  Canadian  Electrical  Association  regarding  the  future. 
t>>  me  that  we  should  emphasise  a  little  stronger  the  early 
remarks  of  M  r.  Davies. 

At  the  present  time  we  have  not  solved  this  problem,  and  that  we 
hope  it  will  he  solved.  We  do  not  know  how  much  these  things  shall 
count  when  the  problem  has  to  be  solved  and  some  solution  reached. 
Demand  for  this  service   from   thousands  of  homes  in   the  country   k 

ising  on  all  the  utility  companies,  and  we  have  trot  to  recognize  that 
not  only  is  this  one  of  the  elements  hehind  municipal  and  provincial 
ownership  of  utilities,  hut  even  in  the  case  where  one  need  not  think 
of  that  phase  of  the  situation,  the  pressure  is  great,  and  the  pressure  of 
the  farmers  and  small  communities  is  such  that  we  have  to  keep  working 
on   this  problem  and  in  some  way  try   to   reach  a  solution. 

Mr.  Bucke,  is  there  anything  that  you  can  say  to  us  on  this  subject? 

W.  A.  BUCKE: — Is  occurred  to  me  as  the  paper  was  being  read.  Mr. 
Chairman,  that  there  was  a  possibility  of  interesting  Farmers  in  the  use  of 

tricity  by  encouraging  them  to  install  isolated  plants.  There  a: 
you  are  no  doubt  aware,  thousands  of  such  plants  scattered  throughout  the 
I  understand  that  certain  power  companies  in  the  United  States 
pursued  this  plan  and,  as  each  group  of  farmers  used  sufficient  cur- 
rent to  warrant  the  expense,  a  transmission  line  was  run  out  to  them  and 
the  isolated  plants  were  placed  further  afield.  The  results  v 
apparently,  in  certain  cases  quite  satisfactory. 

.1.  1>.  Woodyatt: — As  I  understand,  Mr.  Bucke,  this  is  an  effort  to 
promote  the  farm  business.  There  is  no  difficulty  at  the  present  time 
promoting  the  farm  business.  The  trouble  is  the  opposite  way.  There 
are  certain  heavy  uses  for  power  on  the  farm,  but  it  is  for  a  very  limited 
period,  and  outside  of  that  the  uses  of  power  on  the  farm  are  small, 
so  that  with  any  ordinary  rate  per  KWH  it  is  very  difficult  to  pick  up 
more  than  $30  or  $40  from  a  farm.  We  have  no  difficulty  at  all  in 
picking  up  that  much  and  in  persuading  farmers  to  pay  twice  the  City 
rates,  hut  even  though  the  farmer  pays  $60  a  year  for  service,  and  though 
we  can  find  half  a  dozen  to  the  mile,  or  something  of  that  kind,  we  cannot 
find  way-  of  making  the  line  pay  us.  Our  problem  is  not  to  persuade 
them  of  the  advantage  of  the  service,  but  to  find  some  way  of  getting 

Lgh  revenue  to  pay  for  the  building  of  the  line  and  the  extraordinary 
maintenance  costs  per  customer  on  account  of  the  scattered  distribution. 

P.  T.  DAVIES:— In  making  this  report,  the  Commit 

'ion  of  proper  investigation.  We  do  nope,  of  course,  that  we  are 
going  to  get  aid   in    this   some   time.      It    is   a   big   husiness,  and   there   is 

e  have  in  our  other  communities.     It  is 

a  big  market  in  every  direction,  and  we  will  have  to  cover  it  some  time. 
The  only  way  we  will  he  able  to  do  so  will  he  by  help  from  the   fain 
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The  Province  of  Ontario  is  going  to  pay  50  per  cent,  of  the  cost  of  these 
lines.  I  don't  think  that  will  be  enough  myself,  but  at  that  they  are 
getting  something. 

The  thing  to  stress  at  the  present  time  is  the  operating  costs  of  the 
lines,  so  that  extensions  will  not  be  made  carelessly.  Our  idea  is  not 
that  the  business  is  impossible  or  impracticable,  but  that  those  exec- 
utives who  have  the  matter  of  farm  extensions  coming  to  them  should 
pay  particular  attention  to  the  items  of  cost  before  establishing  a 
practice  which  would  be  difficult  to  change  later. 

Mr.  Wilson  : — Last  year  we  extended  our  lines  to  five  different 
small  communities,  a  total  of  11  miles,  from  our  present  rural  lines  and 
villages,  and  figured  out  that  they  had  to  pay  the  total  cost  to  start  with. 
They  were  to  get  refund  of  25  per  cent,  of  the  revenue  over  and  above 
a  certain  amount,  to  be  returned  to  them  each  year.  The  majority  of 
the  money  was  advanced  by  rural  banks  throughout  the  district  at  5 
per  cent. 

"W-  H.  Winter: — It  might  be  of  interest  just  to  narrate  a  few 
experiences  of  the  Bell  Telephone  Company.  Our  difficulty  has  been 
that  some  years  ago  we  got  bonus  lines  from  certain  farmers.  We 
thought  we  were  doing  a  good  job,  and  gave  low  rates.  Now,  we  are 
in  a  position  where  we  cannot  discontinue  the  service,  but  have  to  spend 
thousands  of  dollars  to  replace  poles,  with  the  result  that  we  are  going 
to  be  put  out  of  pocket  if  we  continue  to  supply  the  service,  so  that  is  one 
point.  It  seems  to  me,  speaking  about  rural  extensions,  what  you  have 
to  think  of  is  what  will  happen  two  or  three  years  hence,  when  recon- 
struction is  necessary. 

W.  J.  Canada: — Although  it  is  getting  so  late,  the  remarks  just 
made  move  me  to  say  a  few  words  regarding  a  recent  storm  in  Wisconsin. 
There  were  scores  of  the  smaller  telephone  companies  who  immediately 
filed  pleas  with  the  Commission  to  permit  them  to  go  out  of  existence, 
because  they  could  not  begin  to  rebuild  their  lines  because  the  interest 
originally  established  with  the  farmers  when  the  service  was  first 
proposed  could  not  be  duplicated. 

President: — The  problem  is  an  extremly  difficult  one,  and  different 
companies  must  look  at  it  differently.  The  Company  operating  in  a 
district  largely  rural  is  going  to  look  at  it  in  a  different  light  to  a  Com- 
many  operating  in  an  urban  district.  The  general  feeling,  of  course,  I 
think,  amongst  all  managers  of  companies  is,  that  the  Company  must 
go  as  far  as  possible  towards  meeting  these  demands,  and  there  are, 
and  will  be,  cases  where  it  is  practically  impossible  to  figure  a  profit, 
or  even  to  break  even,  on  every  extension  they  are  going  to  make,  and 
all  you  can  do  is  hope  that  some  time  in  the  near  future  business  will 
develop  and  allow  you  to  break  even.  If  these  extensions  are  a  small 
percentage  of  your  business  and  it  can  stand  it,  you  can  afford  to  make 
them  for  the  sake  of  keeping  the  public  satisfied  with  the  Company  that 
they  are  getting  service  from.  I  imagine  that  the  Telephone  Company 
is  in  a  very  much  similar  condition.     They  must  extend  their  lines  and 
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■  ven  at  a  l«>ss.  to  provide  service,  in  order  to  avoid  criticism 
e  farmer,  who  stems  to  have  such  an  important  voice  in  our  leg 

latures.     The  result  is,  they  have  to  arrange  mutters  in  some  fashion  or 
other  by  taking  it  out  of  the  poor  city  dweller. 
Any  further  disci.  atlemen? 

MR.    Wilson: — We    have    quite    a    little   of    this    rural    lighting   and 
tribution,  about  15  miles.     We  have  been  in  it  about  ten  yea 
and  at  that  time  we  figured  out  that  we  must  have  at  least  ten  customers 
to  the  mile  to  provide  sufficient   funds  ..r  earnings  to  provide   renewals 
and  distribute  m  the  start  off  we  had  the  customers  to  pay  full 

vice  from  the  primary  lines,  and  the  further  we  go  in  the 
work  the  greater  has  been  our  astonishment  at  the  willingness  of  the 
farmer  to  pay.  We  have  had  some  extensions  miles  long  paid  for  by 
the  farmers.  We  have  had  no  difficulty  in  collections  after  we  have 
made  survey  and  estimated  the  cost  of  the  work,  receiving  cheques  in 
advance  of  the  work  being  done.     We  have  been  surprised  at  the  willing- 

of  the  customer  to  pay.  We  put  them  on  a  minimum  per  month, 
running  from  $1.50  to  .>2..~)U,  depending  on  the  size  and  the  number  of 
his  buildings  to  be  served,  and  also  for  his  pump  and  his  milking  set, 
and  for  his  little  motor  for  chopping.  We  have  been  fairly  successful, 
but  I  don't  know  what  would  happen  if  we  came  against  a  really  heavy 

through  a  storm,  or  something  of  that  kind,  although  we  are 
fortunate  in   the  district   which   we  are  serving. 

L.  W.  Pratt: — In  the  vicinity  of  Hamilton  we  have  a  growing 
re  on  the  part  of  the  farming  community  to  obtain  electric  service, 
due.  I  think,  in  large  measure,  to  the  action  of  the  Government  in 
subsidizing  the  lines  served  by  the  Hydro  Electric  Commission.  We  feel 
it  is  incumbent  upon  us  in  order  to  retain  the  good  will  of  the  surround- 
ing communities  to  serve  these  customers.  We  do  not  expect  to  make 
much  money.     We  feel  that  the  profitable  business  will   have   to  carry 

hare  of  the  unprofitable,  and  the  restrictions  that  we  place  on  the 
business  keep  it  down  to  reasonable  limits.  We  require  the  customer  to 
pay  for  tin-  extension,  but  we  retain  ownership  of  the  line.  We  also 
require   the  customer  paying   for   the   extension    to   permit    us,    without 

nse  on  our  part,  to  connect  any  customers  who  may  come  along  later. 
This  seems  a  little  unreasonable,  but  if  you  will  give  the  matter  thought 
you  will  come  to  the  conclusion  that  it  cannot  be  done  in  any  other  way. 
The  rates  we  give  are  practically  the  same  as  our  City  rates. 

I  do  not  see  any  solution  at  the  present  time  as  to  the  problem  of 
making  the  rural  lines  pay,  other  than  that  we  must  take  the  unprofit- 
able with  the  profitable  in  the  hope  that  in  the  future  the  problem  will 
work  itself  out. 

\t: — Gentlemen,  the  time  passes  rapidly.  It  is  half  past 
five  now,  and  we  have  this  party  on  to-night.  Have  we  further  business 
or  discussion  on  these  subj. 

I  want  to  remind  you  of  the  meeting  of  the  Executive  Session  of 
-es  A  and  1>  Members  at  '.».•'!<>  tomorrow.    We  want 
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to  hold  that  meeting  sharply  on  time,  so  that  anyone  who  desires  to 
get  away  by  the  noon  train  leaving  here  will  be  able  to  get  back  home. 

Mr.  Vinet,  have  you  any  remarks  to  make? 

Secretary: — I  have  the  railway  certificates  in  my  pocket,  in  case 
any  of  you  wish  to  have  them  so  that  you  can  get  the  reduced  rate.  We 
will  not  receive  the  half  fare  return,  because  we  did  not  come  up  to  the 
required  number.  There  were  only  150,  and  a  good  many  have  come 
on  commercial  tickets.  There  will  be  a  reduction  of  four-fifths,  but  not 
half  as  we  hoped  for.    I  have  all  the  certificates  here. 

Dinner  Dance  will  be  held  at  the  Homestead  Inn,  on  the  Aylmer 
Road.  Special  cars  will  leave  the  sub-way  at  6.30,  the  dinner  is  at  7,  and 
I  would  request  that  everyone  be  there  on  time,  because  the  cars  will 
be  there  promptly. 

President:— Have  we  any  further  discussion?  We  have  been  rush- 
ing this  along,  but  I  don't  want  to  hurry  it,  and  we  have  got  a  few 
minutes  left. 


DINNER  AT  THE  HOMESTEAD   INN,   HULL,   QUE.,   FRIDAY, 

JUNE  16. 

W.  H.  Onken,  Jr.: — Ladies  and  gentlemen,  I  am  sure  that  Mr. 
Smith  (not  Julian  C.  Smith,  but  Mr.  F.  W.  Smith)  had  no  idea  this 
banquet  was  going  to  be  held  in  the  City  of  Hull,  as  I  know  he  would 
not  have  missed  it.  However,  being  in  Los  Angeles,  he  found  it  would 
be  impossible  to  get  here,  so  he  telegraphed  to  Mr.  R.  F.  Pack,  at  Minn- 
'  eapolis,  at  one  time  stationed  in  Toronto,  who  is  now  Fourth  Vice- 
President  of  the  N.E.L.A.,  asking  him  to  come  here  and  take  his  place, 
but  unfortunately  Mr.  Pack  was  leaving  for  Europe,  so  it  fell  to  my 
luck  1o  deliver  the  talk  for  him.  Of  course  I  am  always  pleased,  more 
than  pleased,  to  come  to  the  meetings  of  the  Canadian  Electrical  Asso- 
ciation. 

I  feel  very  much  now  as  I  did  some  years  ago  in  a  hospital  in 
New  York  City.  This  hospital  was  very  jealous  of  its  reputation,  so 
rather  than  have  any  of  the  patients  die,  they  made  sure  before  any 
surgical  operation  was  to  be  performed  that  the  best  surgeon  they  could 
procure  would  pass  on  the  subject  first.  So  as  I  sat  outside  and  waited, 
I  found  people  coming  out  in  blue  garments  and  yellow  garments,  and 
some  coming  out  with  a  ticket,  on  which  was  written  "G.O.K."  I  asked 
an  attendant  what  Was  the  meaning  of  this.  "Well,  those  who  come 
out  with  the  blue  garments  indicate  that  they  have  to  be  operated  on  for 
appendicitis.  Those  with  yellow  garments  have  to  be  operated  on  for 
tonsilitis."  "Yes,  but  how  about  those  others  with  the  ticket?"  "Well, 
the  surgeons  are  in  a  quandary  about  those,  and  do  not  know.  The 
significance  of  the  ticket,  G.O.K. ,  is  God  only  knows." 

So  why  I  should  be  sent  here  to  deliver  this  message,  it  is  a  case  of 
"God  only  knows." 


ADrauBfi  or  Frank  W.  Smith,  President  01  the  n.e.l.a.      211 

ADDRESS  OF  FRANK   \\ .  SMITH,  PRESIDENT  OF  THE 
NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

-  and  Gentlemen: 

In  extending  to  the  Canadian  Electrical  Association  the  greetings 
and  well-wishes  of  the  National  Electric  Light  Association,  may  I  at 
the  same  time  give  expression  to  my  sense  of  obligation  to  the  bearer 
of  this  message,  Mr.  William  II.  Onken,  jun..  editor  of  the  "Electrical 
World,"  who  has  accompanied  me  and  Mr.  Aylesworth  in  pur  journey 
to  the  Pacific  and  to  the  North- West,  and  who  graciously  consented  to 
curtail  his  trip  in  order  that  he  might  be  present  at  your  Convention 
in  Ottawa  and  deliver  a  message  which  I  would  have  liked  to  have 
delivered   in   person,  did   not    important    matters   make   that   impossible. 

It  is  somewhat  difficult  for  me  to  address  Canadians  on  matters 
effecting  the  electrical  industry  in  the  Dominion,  because  I  feel  that 
such  questions  should  be  decided  by  Canadians  themselves,  without  let 
or  hindrance  from  Americans.  You  have  shown  yourselves  quite  com- 
petent to  handle  your  own  affairs  and  to  safeguard  your  own  inter 
and  it  would  ill-become  me,  granting  that  I  should  so  far  forget  myself 

■  presume  on  your  indulgence,  to  attempt  to  advise  you  on  matters 
in  which  your  knowledge  is  more  intimate  and  your  skill  greater  than 
mine.  I  trust,  therefore,  that  what  I  have  to  say  to  you  as  President- 
Elect  of  tin-  National  Electric  Light  Association  will  be  accepted  in  the 
spirit  in  which  it  is  said, — a  spirit  of  helpfulness,  a  desire  to  assist  and 
to  contribute  out  of  our  storehouse  of  experience  towards  the  solution 
of   your  electrical   problems. 

I  am  very  glad  to  have  the  opportunity  of  saying  a  word  to  the 
Convention  on  behalf  of  the  National  Electric  Light  Association.  Great 
good  and  lasting  benefit  to  the  industry  must  come  as  the  result  of 
meetings  such  as  those  in  which  you  are  now  engaged,  where  the 
problems  that  immediately  confront  the  industry  are  presented  and 
considered.  There  is  no  progress  by  mere  existence.  The  development 
of  the  race  is  by  connection  and  contact  with  our  fellows.  The  wider 
the  human  contact  the  greater  the  human  progress. 

We  in  the  United  States  have  become  more  conversant  with  condi- 
tions in  certain  of  the  Provinces  of  Canada  as  the  result  of  our  investiga- 
tion into  the  activities  of  the  Hydro-Electric  Power  Commission  of 
Ontario. 

The  system  of  the  Hydro-Electric  Power  Commission  of  Ontario 
ha-  been  repeatedly  cited  not  only  in  the  United  States  but  in  Europe 
as  well,  as  the  most  successful  example  of  Government  ownership  and 
operation  in  the  western  hemisphere.  There  has  never  been  any  doubt 
in  the  minds  of  persons  conversant  with  the  facts  that  the  Bervice 
rendered  by  the  electric  public  utilities  in  the  United  States  and  in  the 
Province  of  Quebec  under  private  management  and  under  proper  regu- 
lation is  better,  more  dependable  and  leas  expensive  than  service  rendered 
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by  municipally-owned  or  state-owned  electric  public  utilities.  I  say 
this  advisedly  because  in  the  United  States  95  per  cent,  of  all  of  the 
electricity  consumed  is  generated  in  stations  owned  and  operated  by 
private  corporations. 

During  the  wonderful  development  of  the  electric  light  and  power 
business  in  the  last  two  decades,  municipal  plants  have  been  left  hope- 
lessly in  the  rear.  While  their  number  is  large,  their  average  size  is 
small  and  judging  from  their  performance  one  cannot  escape  the  con- 
clusion that  they  stand  in  the  way  of  the  consolidation  of  distributing 
systems  and  the  concentration  of  energy  production,  or  in  other  words, 
fling  themselves  athwart  a  path  of  economy  and  progress.  If  we  in 
the  United  States  had  to  depend  on  municipally  owned  plants  for  our 
supply  of  electrical  energy,  our  situation  would  not  be  very  different 
from  that  existing  in  London,  England,  where  seven  and  a  half  million 
people  are  served  from  sixty-one  separate  generating  systems  with 
almost  as  many  varieties  of  frequency  and  voltage,  and  where,  as  the 
result,  the  cost  of  producing  electricity  at  the  switchboard  is  greater 
than  the  selling  price  including  profits  in  most  of  the  large  cities  in 
Canada  or  the  United  States  to-day.  In  fact,  the  total  consumption  of 
electricity  by  the  seven  millions  of  people  in  London,  England,  is  less 
than  the  energy  consumption  of  the  few  million  people  contiguous  to 
and  within  the  corporate  limits  of  the  City  of  Montreal. 

The  National  Electric  Light  Association  had,  as  you  know,  an 
exhaustive  investigation  made  of  the  Hydro-Electric  Power  Commission 
of  Ontario  by  two  engineers  whose  training  and  experience  are  such 
as  to  render  them  free  from  bias  towards  state-owned  enterprises, 
In  fact,  the  engineers  were  very  conversant  with  conditions  in  Ontario, 
having  acted  at  one  time  as  consultants  for  the  Province  in  electrical 
matters.  The  report  of  Messrs.  Murray  and  Flood  on  the  Hydro- 
Electric  Power  Commission  has  been  published  and  distributed  to  the 
membership.  It  forms  a  rather  voluminous  and  impressive  exhibit. 
In  substance  it  is  a  wonderful  tribute  to  the  soundness  of  the  electric 
light  and  power  business  as  conducted  in  the  United  States  and  Canada 
under  private  ownership  and  management. 

It  is  not  a  matter  of  opinion,  it  is  a  matter  of  fact,  that  Canada  as 
well  as  the  United  States  is  greatly  indebted  to  the  electrical  industry 
and  more  particularly  to  private  capital  for  the  development  of  one 
of  its  greatest  assets  — water  power.  Considering  all  the  advantages 
which  have  ensued  from  such  development,  it  seems  hardly  believable 
that  the  public  will  ever  be  unmindful  of  the  great  service  which  has 
been  rendered  by  the  privately  owned  electric  public  utilities  or  that 
it  would  be  forgetful  of  the  fact  that  the  real  interests  of  the  electric 
public  utilities  and  of  their  patrons,  the  public,  are  identical. 

Next  to  the  railroads  and  in  certain  sections  of  the  United  States 
above  the  railroads,  the  electrical  industry  has  contributed  more  to  the 
upbuilding  of  the  country  than  any  enterprise  ever  undertaken  by 
private  capital.     We  must  not  be  content  with  the  knowledge  of  this 
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fact  however,  otherwise  we  shall  find  ourselves  in.  the  Bame  plight  as  the 
railroads.  They  too  have  contributed  immensely  towards  the  upbuilding 
of  the  country  ami  yel  witness  their  fate  at  the  hands  <>f  the  non- 
thinking public.  In  the  United  States  we  have  a  railroad  valual 
in  the  share  and  bond  markets  of  less  than  |25,000  a  mile  for  cur  260,000 
miles  of  railroad.  To-day  heavy  taxes  arc  being  levied  <>n  these 
railroads  and  non-taxable  bonds  are  being  issued  to  put  a  surface  upon 
public  meter  highways  at  a  cost  of  (40,000  a  mile  for  surfacing  ix 

1-  there  any  justice  or  righteousness  in  such  treatment  or  does 
it  offer  an  incentive  for  free  people  to  expand  and  build?  Is  it  right 
to  tax  railroads  and  then  issue  tax-free  bonds  for  motor  roads 
-till  further  in  the  destruction  of  the  lift'  arteries  of  commerce? 
.me  token,  how  can  one  acquiesce  in  public  regulation  of  rates 
and  service  if  the  State  itself  is  to  engage  in  the  same  service  in  com- 
petition with  existing  utilities. 

The  electrical  development  of  the  Dominion  of  Canada  has  been 
along  hydro-electric  lines  almost  exclusively.  In  the  United  States 
we  have  worked  long  and  laboriously  for  necessary  legislation  which 
would  enable  us  to  harness  the  latent  powers  of  our  water  courses  and 
develop   them    for   the   use   and    comfort    of   mankind.      Within    the    \ 

the  enactment  of  the  legislation,  three  hundred  applications  were 
tiled  with  the  Federal  Power  Commission  involving  a  total  of  nineteen 
million  horse-power.  The  growth  in  hydro-electric  development  in 
Canada,  while  not  so  spectacular,  considering  the  population  of  the 
try,  is  proportionately  as  great.  The  public  has  a  right  to  insist 
that  these  water  powers  which  are  capable  of  development  shall  be 
utilized  and  that  every  effort  should  be  made  to  conserve  fuel  through 
the  transmission  and  utilization  of  hydro-electrical  energy.  The  elec- 
trical industry  under  private  ownership  and  management  and  under 
public  regulation  is  eminently  fitted  to  carry  on  this  work  and  is  willing 
'  the  responsibility.  It  seeks  not  unreasonably  the  active  co- 
operation and  assistance  of  the  public  and  governmental  authorities, 
for  without  it  it  would  be  foolhardy  to  engage  in  such  pioneer  work.  It 
ifl  a  pleasure  for  us  in  the  United  States  to  know  that  the  Dominion 
Water  Power  Branch  of  the  Interior  Department  has  taken  a  very 
broad-minded  and  far-sighted  view  of  hydro-electrical  development 
which   is  of  great   encouragement  to  private   enterprise. 

Future   development    of  the   electrical    resources   of   Canada   as   well 

the  United  States  however  i<  dependent  upon  favourable  public 
opinion  and  proper  public  relations.  With  billions  of  dollars  to  be 
raised  within  the  next  few  years  to  meet  the  demands  of  expansion  of 
service,  we  need  and  must  have  the  whole-hearted  confidence  and  support 

the  public.  People  with  money  to  invest  are  not  attracted  to  a 
business  or  property  towards  which  the  public  is  antagonistic.  Public 
opinion  will  do  more  than  anything  else  to  bring  about  that  improvement 
in    condition    which    is    SO    needful    for    the    proper    financing    of    pn 

enterprise.    I  am  sanguine  that  once  we  can  gel  before  the  public  the 
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basic  facts  of  our  business,  its  principles  and  practices,  they  will  en- 
deavor to  do  the  wise  thing  and  they  are  very  apt  to  do  the  direct  and 
very  wholesome  thing.  The  problem  is  how  to  reach  the  public  so  that 
it  may  be  correctly  informed  and  that  public  opinion  thus  enlightened 
may  move  in  the  direction  of  national  well-being.  When  I  speak  of 
the  public  I  mean  the  average  man,  the  man  in  the  street  who  is 
accustomed  to  deal  in  easy  and  familiar  terms.  Unless  the  facts  are 
presented  to  him  in  that  form  which  attracts  his  attention  and  which 
he  can  readily  grasp  and  understand  without  serious  mental  effort  on 
his  part,  our  attempts  to  inform  him  will  fail. 

Next  to  doing  the  right  thing,  the  most  important  thing  is  to  let 
people  know  you  are  doing  the  right  thing.  This  is  particularly  true 
of  businesses  like  ours.  We  must  get  close  to  the  people  in  man-to-man 
fashion  and  endeavor  to  change  the  conception  of  the  public  towards 
corporations.  They  must  learn  from  actual  experience  that  a  corpora- 
tion is  not  that  vague,  indefinable  thing  but  that  it  is  a  human  organiza- 
tion, possessing  all  the  faculties  and  attributes  that  human  ingenuity 
and  thought  can  impart  to  it.  If  we  can  change  the  public  impression 
of  corporations  in  this  regard  we  shall  find  an  entirely  different  feeling 
being  manifested  towards  the  electric  public  utilities. 

One  easy  way  to  accomplish  this  result  is  to  humanize  our  own 
organizations  so  that  the  public  will  see  the  corporation  through  the 
action  of  its  employees. 

The  problems  of  finance  are  now  uppermost  and  probably  will 
continue  uppermost  in  the  electric  public  utility  .  business  for  many 
years  to  come.  It  is  essential  that  in  the  interest  of  the  public  welfare, 
electric  public  utilities  be  given  rates  adequate  to  establish  their  credit 
and  to  permit  them  to  obtain  sufficient  equipment  to  handle  present 
and  prospective  business  properly. 

There  exists  an  erroneous  notion  that  there  are  tremendous  profits 
in  the  electric  business.  As  a  matter  of  fact  we  too  well  know  that 
there  are  no  profits  at  all.  United  States  Government  statistics  show 
that  85  per  cent,  of  the  electric  public  utilities  at  the  last  census  paid 
no  dividends  at  all  during  1917.  All  that  the  capitalist  can  hope  to  get 
out  of  his  investment  in  electric  light  and  power  securities  is  a  very 
limited  rate  of  interest  on  the  money  loaned.  Any  money  earned  over 
and  above  that  must  be  returned  to  the  public  in  reduced  rates,  but 
unfortunately  the  tariffs  in  very  many  communities  are  so  low  that 
the  return  is  only  sufficient  to  protect  the  bond-holder  and  to  leave 
very  little  for  the  stock-holder.  In  the  electric  public  utility  business 
we  must  pay  wages  to  capital  as  well  as  to  labour  and  it  is  essential 
to  the  stability  of  the  enterprise  that  the  wages  of  capital  and  labour 
be  paid  regularly  and  fully,  otherwise  we  would  have  no  operators. 
This  applies  equally  to  privately-owned  and  municipally-owned  utilities. 
Capital  is  no  respecter  of  persons.  Every  householder  and  farmer 
knows  that  if  he  expects  to  keep  his  home  or  farm  he  must  earn  enough 
to  pay  the  interest  on  his  mortgage  and  the  same  is  true  in  the  public 
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utility   business.     It   is   ju>t   as   unreasonable    to   expect   efficient   and 

endable  Bervice  from  an  electric  public  utility  labouring  under  the 
disadvantage  <>t*  inadequafc  .-  it  is  to  expect   to  get  much  work 

out  of  a  starved  ami  maimed  h< 

In  the  opinion  of  tin-   National   Electric   Light   Association   g 
impetus  would  be  given  hydro  electric  development   it"  there  could  be 
Inspired  complete  confidence  in  the  theory  that  hydro-electric  develop- 
ment is  to  be  made  by  private  capital  subject  t<>  regulation  and  with 
only  reasonable  governmental  supervision.     We  are  engaged  in  01 
the  most   proj  "f  industries,  one  that   for  many  years  to  come 

mu  t  continually  grow,  one  that  has  attracted  engineering  and  executive 
talent  of  a  high  order  and  one  in  which  the  conservative  investor 
the  country  are  steadily  gaining  confidence.  We  firmly  believe  that 
under  private  initiative  and  with  private  capital  the  latent  water  powers 
of  the  Dominion  of  Canada  and  of  the  United  States  can  be  brought 
to  the  service  of  man  in  the  must  efficient  and  economical  manner. 

We  also  believe  that  in  the  interests  of  economy  and  dependable 
service  there  should  be  wider  and  wider  inter-connection  of  contiguous 
generating  systems.  \Yc  point  with  pride  to  the  many  great  inter- 
connecting systems  now  existing  in  the  United  States  and  commend  the 
practice  to  Canadian  electric  public  utilities.  The  largest  inter-connected 
network  in  Canada  is  that  of  the  Hydro-Eiectric  Power  Commission  of 
Ontario  and  thre  are  other  large  inter-connected  systems  in  and  around 
Montreal.  Further  investigation  will  show  that  the  advantages  of 
inter-connection  are  such  as  to  warrant  its  wider  adoption. 

Another  feature  of  operation  in  the  United  States  which  we  com- 
mend to  the  privately  owned  utilities  of  Canada  is  that  of  real  public 
partnership,  not  political  ownership.  In  the  United  States  it  is  becoming 
generally  recognized  by  company  officials  and  the  public  as  well  that 
it  is  a  most  helpful  thing  for  the  millions  of  utility  customers  to  become 
their  own  partners  in  public  service  enterprises  through  investment. 
This  movement,  started  years  ago  on  the  Pacific  coast,  still  continues  to 
grow  in  popularity  and  strength  so  that  to-day  there  are  in  the  United 
nan  1,600,000  holders  of  electric  light  and  power  securities. 
This  home  ownership  of  public  service  properties  by  reason  of  the  wide 
distribution  of  public  utilities  has  tended  to  bring  about  a  more  sym- 
pathetic understanding  between  the  public  served  and  the  utility  ren- 
dering vice. 

With  the  better  understanding  incident  to  the  establishment  of 
predominant   customer    ownership    in    every    community,    we    have    every 

■  >n  for  optimism  in  facing  the  problems  immediately  confronting  11s, 

With  the  return  of  prosperity  the  electric  public  utilities  will  ex- 
perience  inure  and  greater  demands  for  service.  To  prepare  ourselves 
to  handle  th<-  service  requires  an  expenditure  throughout  the  United 

States   and    Canada    of   approximately    eight   hundred    millions    of   dollars 
a  year  for  the   Dext    fi  It  would  be  a  calamity   for  the  elei 

public  utilities  to  fail   industry  at  a  time  when   it   needed  electric  service 
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most,  but  with  the  growth  of  public  friendship  and  well-deserved  con- 
fidence it  is  safe  to  predict  that  neither  in  Canada  or  the  United  States 
will  the  public  be  lacking  in  that  adequate  and  efficient  service  which 
is  so  essential  to  progress,  comfort  and  welfare  and  which  it  has  been 
the  good-fortune  of  privately-owned  utilities  to  mete  out  for  so  many 
years. 

With  this  growing  expansion  and  inter-connection  will  also  come, 
as  come  it  must,  wider  extension  of  electric  service  into  rural  com- 
munities. Farm  life  at  best  is  one  of  drudgery.  Nothing  is  more 
welcome  to  the  farmers  or  contributes  so  much  towards  breaking  the 
monotony  of  their  lives  as  electric  service.  To  the  farmer's  wife 
especially  does  this  service  appeal.  Her  opportunities  for  contact  with 
the  world  are  few,  and  yet  unless  she  is  contented  and  happy  in  her 
isolation,  and  relieved  of  some  of  the  hardships  of  rural  life,  agriculture 
will  be  crippled;  for  on  the  measure  of  her  ability  to  feed  and  look  after 
the  children  and  the  help,  depends  the  success  or  failure  of  the  farm.' 
These  women  are  the  salt  of  the  earth.  They  toil  unceasingly  and  un- 
complainingly and  it  is  for  us  of  the  electrical  industry  to  gild  their 
labour  with  the  hope  of  new  comfort  and  ease  for  themselves  and  their 
children.  The  strength  of  Canada  as  well  as  the  strength  of  the  United 
States  depends  upon  agriculture. 

There  is  no  service  possessing  the  power  to  transform  rural  life 
like  electricity,  nothing  that  appeals  more  to  the  imagination,  that  can 
be  so  easily  and  so  universally  applied,  and  nothing,  considering  all  its 
advantages,  which  is  attainable  at  so  small  a  price.  The  opportunity 
and  the  obligation,  gentlemen,  is  ours  and  if  we  possess  the  enterprise 
and  spirit  of  the  pioneers  of  our  industry,  that  service,  where  it  is 
economically  possible  to  render  it,  will  not  long  be  withheld. 

Private  enterprise  under  the  guiding  genius  of  man  has  given  the 
country  its  railroads,  its  telegraph  and  communication  systems;  private 
enterprise  has  developed  a  commonwealth  yielding  annually  food  pro- 
ducts worth  billions;  private  enterprise  has  wrestled  with  nature,  har- 
nessed her  rushing  streams,  watered  her  furrows  and  true  to  the 
precept  that  "whatsoever  a  man  soweth  that  shall  he  reap"  has  labored 
hard  and  achieved  much.  Private  enterprise  and  private  enterprise 
alone  has  created  a  powerful  state  and  empire.  Its  eye  is  not  dim 
nor  is  its  natural  force  abated,  and  to  private  enterprise  the  world  still 
looks  for  leadership  and  accomplishment.  Let  us  continue  bravely  and 
resolutely  to  carry  on. 

lawrence  w.  davis,  special  representative  of  the 

National  association  of  electrical  contractors 

and  dealers. 

Mr.  President,  members  of  the  Canadian  Electrical  Association, 
ladies  and  guests,  no  invitation  that  I  have  received  in  the -past  three 
years  has  given  greater  satisfaction  to  the  Executives  of  the  National 
Association  of  Electrical  Contractors  and  Dealers,  which  I  represent, 
nor  more  pleasure  to  myself,  than  this  opportunity  of  addressing  the 
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parent  branch  of  the  electrical  industry  here  in  Canada,  for  I  feel  that 
it  is  a  splendid  opportunity  for  you  to  get  into  closer  contact  with  the 
problems  which  arc  very  vital  to  the  retail  industry,  and  that  directly 
affect  your  busin< 

I    am    Dot    here   to   BUggesI    that    there    is    not    that    friendly   contact. 

The  very  fact  that  we  art'  able  to  study  the  problem  together  has  been 

peat  advance  in  the  industry.  In  the  past  three  years  I  have  had 
a  wonderful  opportunity  to  make  a  study  of  the  retail  distribution  of 
your  electric  service  throughout  over  .".."><>  cities  in  Canada  and  the 
Unil  Our  National  Association  lias  several  hundred  members 

in  Canada,  stretched  from  COasI  to  coast,  and  the  problems  which  you 
have  here  are  identical  with  the  problems  in  British  Columbia,  ami 
identical  with  the.  problems  in  other  parts  of  the  United  States. 

During  the  dinner  Mr.   Davies  said  to  me:   "Are  electrical  contract- 
ors of  the   Unite. i  making   money?"   and   I   had   to   answer,   . 
think  I  would  have  to  answer  in  almost  any  locality:  "Not  as  a  group." 
That   is   not   a    satisfactory   condition    for   any   business   that   expects   to 
■  itself  capital,  or  the  best  of  man  power. 

It  is  an  indictment  against  the  industry  which  is  deserving  of  care- 
ful consideration  of  business  men.  I  believe  that  the  power  companies  in 
the    past    have    naturally    turned    their   attention    to    the   big     and    more 

tacular   problems   of  development    of   great   power   units,   and    the 

ring  of  large  blocks  of  industrial  and  commercial  power  load,  but 
to-day  I  am  satisfied  that,  instead  of  ignoring  this  essential  retail  problem, 
you  should  turn  your  attention  to  it  as  an  active  part  of  your  duty 
and  of  your  business,  that  is,  the  distribution  through  the  retailer^ 
contractor. 

I  -elected  as  my  title  (for  every  Bpeaker  needs  a  subject)  "The 
Retail  Distribution  of  Electrical  Service,"  but  I  do  not  mean  by  that 
retailing  in  the  sense  alone  of  merchandising  through  stores.  Our 
retailing  is<» is  further  back  than  that.  We  know  in  the  electrical  busi- 
that  nothing  which  the  manufacturers  make  can  be  sold  inde- 
pendently of  the  lines  that  stretch  from  the  consume!-  to  the  power 
source,  and  no  power  unit  that  you  produce  can  be  delivered  without  its 
beintf  delivered  over   wires. 

That  being  the  case,  we  as  contractor-dialers  occupy  the  position 
of  direct  contact  between  you  and  the  public,  and  to-day  I  believe  that 
there   is  a   need   for  very  careful   study  as    to  the   manner   in    which   that 

contact  is  being  made,  because  it  is  far  from  satisfactory.       Whether 

that  trouble  lies  alone  within  the  ranks  of  the  contractor-dealer,  or 
Whether  it  is  not  a  development  of  many  things  over  which  he  is  not 
ad  with  which  he  is  unable  to  cope,  is  a  question  to  which 
■it  you  to  give  careful  consideration.  I  do  not  expect  to  bring  you 
the  solution.  No  one  man  can.  No  one  man  is  ever  going  t me  for- 
ward to  bring  a  solution  to  the  problem,  but  I  do  hope  to  possibly  pn 

to  you  a  group  of  things   Which   will   unlock   the  doors,  and  hat 
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you  try  them  in  your  communities,  and  in  the  use  of  them  open  new 
opportunities  for  two  things,  additional  load  on  your  lines,  and  a  far 
greater  co-operation  from  the  public,  who  are  the  mainstay  of  your 
success  as  public  utilities. 

No  one  group  of  the  industry  has  a  greater  problem  than  the 
electrical  contractor,  and  I  say  that  with  all  due  consideration.  The 
manufacturer  of  electrical  materials  has  capital  sufficient  to  call  in 
experts,  accountants,  efficiency  experts;  and  as  he  is  producing  a 
product  which  is  not  going  to  vary  in  its  chara-cter  excepting  slowly 
from  time  to  time,  the  cost  of  it  is  not  going  to  vary  excepting  as  the 
labour  costs  and  costs  of  material  change,  and  he  is  able  to  arrive  at 
a  profitable  selling  price  for  his  product  when  it  is  put  on  the  market. 
The  jobber  knows  what  he  is  going  to  pay  actually  for1  his  goods,  and 
what  it  will  cost  him  to  do  business,  and  he  places  a  fixed  price  on  a 
fixed  commodity.  But  the  electrical  contractor,  without  capital  to 
employ  experts  and  accountants,  and  without  proper  training  to  handle 
such  a  problem,  has  the  greatest  and  most  difficult  problem  of  all  in 
that  his  product  is  every  time  a  new  variable.  No  two  jobs  for  him 
are  alike.  He  has  got  to  keep  in  mind  the  correct  quantity  and  quality 
of  material  he  is  going  to  use.  Having  selected  the  quantities  and 
qualities  of  materials,  he  has  got  to  employ  labour,  a  factor  which  in 
itself  is  an  example  of  the  unknown  quantity,  because  often  he  does 
not  know  even  from  experience  in  the  past  what  the  character  of  labour 
is  going  to  be  on  each  particular  job;  and  then  he  has  got  to  supply  the 
one  thing  which  he  lacks,  and  that  is  training  as  a  business  man,  to  know 
how  to  apply  the  overhead  costs  of  operation  of  business,-  and  arrive  at 
a   proper   selling   price. 

It  is  a  big  problem,  and  it  is  your  problem  (I  say  your  problem, 
because  I  believe  that  the  public  utilities  of  the  country  are  beginning 
to  recognize  this). 

We  have  got  to  give  attention  to  the  wiring  installation  before  we 
talk  about  merchandising,  because  there  is  no  sense  in  striving  to 
develop  stores  to  merchandise  appliances,  and  current  consuming  devices, 
unless  the  means  of  using  them  have  been  given  to  the  public,  and  the 
one  thing  we  lack  all  over  the  country  to-day  is  the  opportunity  given  to 
the  public  to  use  the  electrical  service  which  we  stand  ready  to  render. 

The  electric  dealer  has  failed  because  of  many  things,  principally. 
I  Ihink,  ruinous  competition  in  the  contracting  field.  Now  we  are 
considering  developing  systems  and  schemes,  co-operative  leagues, 
electrical  homes,  co-operative  advertising,  selling  campaigns,  education  of 
the  public,  etc.,  to  sell  the  idea  of  the  convenience  of  the  use  of  elec- 
tricity in  the  home  and  I  want  to  say  right  here,  that  we  are  facing 
a  problem  of  this  kind  for  nothing,  unless  we  get  back  a  bit  and  solve 
some  of  the  causes  for  the  failure  of  doing  this  job  in  the  past. 

I  often  hear,  I  have  heard  it  in  this  city,  and  in  every  city  of 
Canada,  the  statement  that  conditions  in  this  city  are  different.     There 
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are  a  large  number  of  new  men   in  the  field,  economic  conditions   have 
placed   men  out  of  jobs  and   they   have  become  COl  '  redit 

has  made  it   possible  for  them  to  go  into  the  wiring  husin.  i  or  in- 

<iw  one  Western  city  had  it*>J  contractors.  This  January 
they  had  498.  And  that  is  not  the  whole  story.  To  be  a  contractor  in 
that  city  you  deposit  $50,  then  when  you  fail  you  can  Kro  and  diaw  out 
your  (50.  F>>r  every  week  01  la-t  year  an  average  of  17  men  put  up 
$50  and  11  pulled  it  down.  11  men  failed,  and  in  the  measure  of  those 
failures,  failures  going  on  in  this  retail  distribution,  is  the  big  serious 
problem  v  ing. 

What  is  the  trouble?  I  think  the  big  trouble  has  been,  they  have 
not  had  co-operative  education,  assistance,  guidance  and  training.  They 
have  not  had  opportunity  to  work  under  conditions  that  will  draw  into 
the  business  a  better  grade  of  men.  The  man  should  come  in  trained 
as  a  business  man  and  not  trained  simply  as  technical  wireman.  We 
need  to  pause  and  study  reasons  why  you  are  not  getting  a  better  class 
ot"  men  who  will  give  you  this  service.  I  believe  until  you  do,  you 
will  be  unable  to  get  from  the  public  full  understanding  of  what  you  are 
trying  to  give  in  electrical  service.      Without  this    you  are  not  going  to 

oblic  support  in  the  full  measure  you  are  looking  for. 

How  may  these  things  be  overcome?  We  feel  that  organization  is 
one  necessary  step.  There  are  two  sides  to  this  thing,  one  is  the  present 
and  one  is  the  future,  and  by  the  future  I  don't  think  we  can  measure 
it  in  three  or  four  years.     We  have  got  to  go  at  least  five  years  ahead 

re  we  can  see  any  definite  change  in  the  character  of  men.  We 
can  work  with  this  present  group  of  men,  and  through  organization, 
-operative  assistance  and  study  of  the  problems,  we  can 
continuously  improve  them.  That  is  being  done.  I  am  hoping  to  see 
the  retail  groups  and  contractor  dealers  throughout  Canada  get  to- 
gether for  the  purpose  of  studying  the  problems  to-day.  I  hope  this 
will  receive  support  and  attention,  and  a  good  deal  of  effort  by  every 
public  utility  official,  because  without  it  it  can  only  be  partially  successful. 

There  is  another  need  and  that  is  a  greater  spread,  a  greater 
opportunity   for  making  a  profit  than  exist-   to-day   in  the  discount  on 

tically  all  appliances  handled  by  the  electrical  dealer.  I  believe 
that  if  the  central  stations  would  have  their  efficiency  experts  go  into 
this,  they  could  bring  about  a  quicker  study  on  the  part  of  the  manu- 
facturers, and  the  solution  of  the  problem.  It  has  got  to  come.  As  it  is 
there  is  no  opportunity  to  make  money,  and  if  that  is  the  case  how  can 
you   •  hririK  capital  and   brains  into  the   retail   end  of  the  busi- 

.'  and  without  it  you  cannot  get  the  backing  of  the  public,  which 
ial. 

I   want  to  go  further  than   that.      I   want   to  suggest    that   we   make 

.  not  for  this  year  alone,  or  next  year,  but  five  years  from  now, 

I   believe  that   we  ean.  through  ..  il   watchfulness   of  the 

character  of  the  men  who  i.  into  the  business,  encOU  I  of 
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men  in  your  employ  to  study  the  retail  industry,  and  perhaps  under 
your  guidance  and  direction  go  into  training  as  business  men,  to  give  us 
a  better  class  of  retailers.  I  believe  you  can  assist  in  organizing  and 
educating  such  groups  of  men.  I  would  like  to  see  established  through- 
out the  country,  in  the  trade  schools,  high  schools  and  colleges,  courses 
which  would  cover  two,  three  or  four  years,  to  develop  men  who  will 
bring  better  training  into  this  retail  industry.  I  believe  that  can  be 
done.  I  think  the  first  year  should  be  given  up  to  the  technical  side 
of  the  game.  At  the  end  of  one  year  of  technical  work,  it  is  up  to  the 
young  man  to  determine  which  direction  he  wants  to  go,  as  contractor 
or  dealer.  If  as  contractor  he  should  have  courses  providing  for 
estimating  or  the  technical  end  of  the  business,  and  then  business 
study,  including  accounting,  business  management,  financing,  financial 
relations,  study  of  overhead,  turnover,  buying,  selling,  management, 
If  he  wants  to  become  a  dealer,  have  a  course  that  includes  management, 
advertising,  salesmanship,  and  with  it  again  a  study  of  accounting  and 
financial  relations.  What  will  be  the  result?  We  can  graduate  in 
four  or  five  years  an  entirely  new  character  of  man  that  we  can  bring 
into  this  game  as  your  representative,  because  every  retail  contractor 
is  a  distinct  and  definite  agent  of  your  power  companies.  If  you  are 
careful  in  the  selection  of  your  employees  in  your  companies,  I  believe 
you  should  have  just  as  much  interest  and  pay  just  as  much  attention 
to  the  character  of  men  who  are  entering  of  their  own  volition,  because 
they  are  your  agents,  and  the  public  in  large  measure  obtains  its  im- 
pression of  the  character  and  service  they  can  get  from  the  electrical 
industry  as  a  whole  from  these  men. 

All  I  hope  to-day  is  to  leave  in  your  minds  a  desire  to  study  this 
question  of  the  contractor  dealer  problems  in  your  community,  and  in 
any  measure  you  find  it  possible  to  co-operate  in  developing  these  men, 
I  believe  you  are  laying  a  foundation  for  the  best  possible  good  will  and 
relationship  with  your  consumers.     (Applause) 

H.  A.  LANE,  DIRECTOR  OF  THE  JOINT  COMMITTEE  FOR  BUSINESS 
DEVELOPMENT  OF  THE  NATIONAL  ELECTRIC  ASSOCIATION. 

Mr.  President,  ladies  and  gentlemen,  I  am  just  reminded  of  the 
fact  that  I  have  not  been  assigned  any  subject,  so  how  can  I  talk?  The 
best  thing  that  I  can  do  is  to  tell  you  one  little  bit  of  a  story.  Really, 
this  story  is  one  that  I  am  indebted  to  my  neighbor  for,  and  it  is  regard- 
ing a  fellow  who  was  going  to  give  a  talk.  He  felt  very  backward, 
but  finally  consented.  He  went  through  many  arduous  hours  preparing 
the  subject.  After  he  had  done  so  he  got  up  on  to  the  platform.  Step 
by  step  he  worked  through  his  speech.  The  people  began  to  drift  out, 
however,  until  finally  there  was  just  one  person  left  in  the  front  row. 
When  he  had  finished  this  long  talk,  he  turned  to  the  man  in  the  front 
row,  and  said:  "I  am  certainly  much  obliged  to  you  for  the  extreme 
interest  you  have  taken  in  my  talk,"  then  he  turned  to  the  chairman 
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and  said:  "I  am  very  much  Indebted  to  you  tor  the  opportunity  of 
addressing  this  most  wonderful  assembly."  -lust  aa  he  Btepped  down 
otT  the  platform,  he  asked:  "Pardon  me,  sir.  but  would  y«>u  mind  telling 

just  what  it  was  in  my  talk  that  interested  you  bo  much?"     "<»h 
nothing,"  was  the  answer,  "you  Bee  I  am  the  next  Bpeaker." 

We  have  one  more  Bpeaker  left  on  the  programme,  and  he  is  a 
mighty  good   speaker  I   am   Just   going   to   proceed   with   my 

address  which  is:  "28  West  39th  Street.  New  York  City."      (Applan 

;v  the  delegates  and  guests  left   the  tables  to  enjoy  dancing 
after  a  splendid  dinnei  >n  the  Quebec  side  of  the  Ottawa  River, 

Mr.  I  k  gave  a  most  entertaining  description,  of  course  in 

his  usual  unsurpassed  after-dinner  speech  style,  of  his  first  experience 
in  real  aviation. 

Our  good  friend,  Mr.  Coffey,  who  so  painstakingly  kept  the  verbal 
>f    the    proceedings,    found    it    impossible    to    take    down    Mr. 
Leacocks's  speech,  frequently  drowned  by  his  appreciative  audience  in 
spasms  of  laughter. 

Hence    just    a    mention    of    his    contribution    to    the    success    of   the 

si  part   of  the   Convention,  and  a  hint  to  the  members   to  attend 
them    in   the   future. 
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PROCEEDINGS 


1)1  tin-  Thirty  third  Annual  '  onvention  oi  tin  I  anadian 
Electrical  Association,  held  in  the  Mount  Royal  Hotel,  Montreal, 
Que.,  on  the  Jist.  22nd  and  28rd  ol  June,  1928. 

OPENING  SESSION 

Thursday,  June  31st,   1923 
President   P.  T.  1  )ai  ies  in  chair : 

President:  For  the  moment  \<>u  have  to  look  upon  me  as 
the  Mayor  <>t  Montreal.  I  wrote  our  friend  the  Mayor  myself, 
.uid  «sk<  (1  him  to  come  personally.  1  said,  we  »lo  not  want  you  to 
vi  ml  op  an  English  Alderman  to  represent  you.  We  want  the 
real  Mayor  of  Montreal.  He  wrote  me  in  1 1 i ->  usual  style,  saying 
in  would  certainly  be  here.  Therefore  we  expected  him,  and  I 
don't  know  why  he  didn't  come.  We  have  made  inquiries  and  find 
hi  is  out  of  town.  In  the  meantime  1  wish  you  would  look  upon 
me  tor  tin-  moment  as  occupying  the  honourable  position  of  the 
Mayor  of   Montreal.  applausi 

Gentlemen,  on  behalf  of  the  City  of  Montreal  I  hid  you  all 
welcome.  As  you  know.  Montreal  is  a  growing  city  it  is  the 
largest  city  in  the  Dominion  of  Canada  today,  tin  most  important 
City,  the  city  with  the  largest  population,  the  financial  centre  of 
the  Dominion,  and.  with  all  due  respect  to  Toronto,  we  think 
the    most    cosmopolitan    city    in    Canada    today. 

laughter    and    applause  ). 

All    out    of    town    guests    and    \  isitors    are    very    welcome    today, 

and  we  hope  that  during  your  stay  lure  you  will  take  advantage 
<■!    mir   Reception   Committee's  arrangements   to   see  the   sights  oi 

cm r    City,    and    if    the    evenings    are    nice    to    go    around    and    look    at 
i  nr  fine  streets  and  trees,  and   occasionally  drift   out   to  those   places 

not  found  in  Ontario.  (laughter 

Gentlemen,  on  behalf  of  the  City  of  Montreal,  I  have  irreat 
pleasure    in    welcoming  you    here    today.  applause.  ) 

\n»   w<   come  to  business.  The   President  is  always  privileged 

to  hore    \ini    tor  a    few    minutes,   and    following   ahum   the    lines   ol    all 

previous   Presidents,   I   will  take  tin    opportunity  to  rest   mj    mem 
<r\    and    will    read    vou    a    ti  u     words    in    connection    with    the    work 
your  Association  has  doni   during  the  past  year. 
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PRESIDENT'S  REPORT 

It  is  a  very  great  pleasure  for  me  on  behalf  of  our  Association 
to  welcome  all  delegates  to  this  33rd  annual  Convention  of  the 
Canadian  Electrical  Association. 

I  would  request  you  to  give  the  best  of  your  effort  towards 
the  development  of  discussions,  so  that  the  Convention  will  be  of 
maximum  benefit  to  all  of  us. 

I  hope  that  there  will  be  no  hesitation  on  the  part  of  any  of 
our  members  or  visitors  to  express  from  time  to  time  their  opinions 
on  any  subject  which  may  come  up,  remembering  always  that 
while  the  matter  in  question  to  them  may  be  an  old  story  and  their 
opinion  based  upon  experience  gained  many  years  ago,  that  there 
are  present  with  us  today,  as  at  all  Conventions,  those  younger 
engineers  and  operating  men  whose  experience  is  more  limited  and 
who  possibly  have  not  yet  found  a  personal  solution  to  difficulties 
which  were  safely  passed  by  most  of  us  many  years  ago. 

I  think  we  can  -well  look  upon  our  Convention  and  Committee 
work,  as  perhaps  of  maximum  value  to  the  rising  generations. 
With  this  in  view,  in  filling  Committee  places,  I  have  endeavored 
to  introduce  as  far  as  possible  neic  and  younger  blood  and  I  think 
that  ice  may  be  well  satisfied  W'ith  the  work  that  has  been  done  by 
several  of  our  younger  members  who  had  previously  not  done  any 
work  on  any  of  our  Committees. 

In  reviewing  the  work  done  for  the  past  year,  as  is  customary 
for  a  President's  address,  I  feel  that  whatever  tee  have  accom- 
plished, that  there  has  been  no  lack  of  effort  on  the  part  of  your 
Executive  to  attend  promptly  to  all  matters  to  -which  its  attention 
has  been  directed. 

There  has  been  general  criticism  of  the  Association  in  past 
years,  from  our  manufacturing  members  and  others,  that  the  Asso- 
ciation has  confined  itself  too  much  to  technical  details  of  opera- 
tion with  some  discussion  from  time  to  time  of  problems  of  man- 
agement. 

}  our  Association  this  year  therefore  endeavored  to  assist  as 
far  as  possible  the  other  branches  of  work,  feeling  that  the  techni- 
cal section  can  well  be  left  alone.  As  a  result,  a  very  strong  Com- 
mittee was  formed  to  look  more  closely  into  Commercial  matters 
and  it  is  our  belief  that  the  work  of  this  Commercial  Section  will 
he  quite  noticeable  both  in  the  excellent  advance  reports  which 
we  have  from  the  various  Sub-Committees,  also  from  the  list  of 
speakers  whom    they   have  obtained  to  address  our  sessions. 

Your  Executive  also  has  assisted  Mr.  Paxton  Little  to  build  up 
the  activities  of  the  Accounting  Section.  The  presence  of  Mr.  Ed- 
wards today,  who  is  known  perhaps  as  the  Premier  Public  Utility 
Accountant  in  the  world,  is  just  one  evidence  of  their  ability  to 
progress. 


Presidi  \  i  'a    !.'  t  poh  i 

//  is  unfortunate  thai  we  have  to  have  parallel  session*  and 
tli at   mir  Accounting   Section  will  tit   concurrently  with   our  other 

ms  this  afternoon,  l>ut  1  hope  thai  we  will  have  a  very  com 
llrt,    attendance  of  at  least  all   nun   interested  in  Public   Utility 
Accounting  in  Montreal,  at  then    teesions  and  I  believe  that  tome 
of  our  executive  officers  will  find  it  very  murk  to  their  advantage 

to   listen    in   at    their    meeting   this   at  ternoon . 

l\  ,    have     endeavored  also  to     find  some     room  for  am' 
some  attention  to  our  friends  the  Contractor  Dealers.     Our  Local 

Section    in    Montreal    held   a    number    of    meetings    in    the    M  inter   at 

which   Contractor     Dealers  were     privileged   to  be  present.      'J  he 

members  of  i/onr  Association  also  make  up  a  directing  force  in  the 
'carious  provincial   (-operative   Associations. 

The  ('.  E.  A.  is  only  too  willing  and  glad  to  be  of  greatest  as- 
sistance  possible    to  all   men    who  are   in    the  great   electric   business. 

Various  special  matters  came  up  tor  attention  and  1  Will  here 
briefly   refer   to  some   of   them. 

In  the  Fall  of   1922,  when  our  Member-Companies  in  Ontario 

'.cere    in    danger    of    having    their    -.cater    power    rights    restricted    in 

mi   arbitrary  way,  through   a  Hill  \o.   :'Hi,  which   was  before   the 

Ontario  Legislature,  energetic  representations  -.cere  made  hoth 
through  the  usual  legal  channels  and  also  by  means  of  our  par- 
t  i  ularlt/  persuasive  past  President ,  Mr.  Monro  Oner.  It  is  With 
jdrf.sure  that  the  Association  can  report  that  the  objectionable 
clauses   to  the   Bill  '.cere  removed. 

Our  Association   had  its  attention   drawn   to  the  index  figure  in 

the   <  osi   of  Living   table  which   was   quite   unfair   to   the    Electric 

Light    and    I'o-.cir    Companies,    inasmuch    as    the    item    heating    Was 

combined  with    the   item     lighting   in   all   tables.     Representations 

have   been    made   and   com  prehensile   data   gathered,   whereby    the 

Minister  of  Trade  and  Comment  was  enabled  to  separate  out  the 
item    lighting    from    heating,    so    that    in    future    instead    of   this    item 

thowing  apparently  that  lighting  in  1923  is  l  >>>>',  "'  1914  pruts, 
it  -.ell  show  a  decrease  in  the  average  <  ost  of  lighting  per  family 
during  this  period. 

()ur  last  advice  from  the  Minister,  is  that  he  has  all  the  in- 
formation   necessary,   that    his    Statistical    Department    is   working 

i. ii  the  average  figure*  and  that  it  is  their  intention  to  make  the 
change   m   some    form   or   the   other   at   an    early   date. 

Our  Committee   on      M<ter   Seal     Extension,   of   which    I   am 

Chairman,  has  a  blank  //car  to  report;  representations  have  not 
■net    with    the    r,e> ptimi    that    i/onr    Association    feels    is   due    to    them. 

but  inasmuch  as  tin-  truth  finally  must  com,   out.  I  believe  that  it 

e\  only  a  matter  of  time  until  our  verji  just  desires  in  the  matter 
of  meter  seal   >  it'  nsion   are    met   by   the   Government. 

Following  along  the  Inns  oj   tin    wonderful  .cork  done  />;/  the 
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Insurance  Committee  of  the  X.  E.  L.  A.  by  which  fire  insurance 
premiums  have  been  reduced  on  an  average  by  25%,  -we  appointed 
a  strong  Committee  to  investigate  the  premiums  paid  in  Canada 
in  comparison  with  the  property  losses.  This  Committee  will 
make  its  first  official  report  at  our  Class  A.  meeting  on  Saturday 
morning  the  23rd,  and  without  anticipating  this  report  I  might 
state  that  the  findings  are  as  expected  and  that  there  is  ample 
room  for  a.  very  large  reduction  of  the  fire  insurance  premiums 
which  your  Member  Companies  have  been  paying. 

Class  A.  members  are  earnestly  requested  to  attend  our  meet- 
ing on  Saturday  morning,  as  your  Committee  feel  that  they  should 
have  some  direction  with  regard  to  further  steps  which  should  be 
taken  to  make  effective  the  recommendations  of  our  Insurance 
Committee. 

The  Association  was  called  upon  to  make  the  first  presenta- 
tion of  one  of  the  medals  for  resucitation  by  the  prone  pressure 
method,  available  under  the  Julian  C.  Smith  foundation.  It  icas 
particularly  pleasing  to  the  Canadian  Electrical  Association  that 
the  first  azvard  should  be  made  to  an  employee  of  a  Utility  out- 
side of  our  ranks,  .to  an  employee  of  the  Hydro  Electric  System 
of  Ontario.  We  feel  that  nothing  but  good  can  come  of  our  march- 
ing together  along  the  lines  of  humanity  with  all  progressive  for- 
ces, even  if  zee  are  unable  to  see  eye  to  eye  with  them  in  regard  to 
their  indifference  to  the  policy  of  private  ownership. 

Various  appeals  xvere  sent  to  both  individuals  of  Member- 
Companies  and  your  Executives  to  attend  some  of  the  sittings  of 
the  Gregory  Commission,  ivith  a  view  to  presenting  eiidence  tend- 
ing to  discredit  the  Hydro  Electric  System   of  Ontario. 

Your  Association,  while  insistent  upon  guarding  the  rights  of 
its  own  Member-Companies  to  live  and  fill  a  legitimate  and  pro- 
tected place  in  our  modern  social  structure,  is  quite  satisfied  that 
time  alone  will  show  to  the  owner  of  property  in  Ontario  and  also 
to  the  people  at  large,  the  economic  impossibility  of  operating  for 
any  length  of  time  those  necessities  which  history  has  again  and 
again   proved  can   only   be   run  permanently   by  private   agents. 

The  Association  does  feel  that  it  is  unfair  for  any  govern- 
mental body,  such  as  the  Hydro  Electric  Commission  of  Ontario, 
to  escape  the  payment  of  the  normal  taxes  incident  to  the  opera- 
tion of  such  a  system   by  private  oivnershij). 

The  fact  that  the  Hydro  Electric  (Jommission  in  its  operation 
pays  neither  income  tax  to  the  Government  of  the  country,  or  am/ 
Provincial  taxes  xvhatsoever,  is  benefiting  the  few  customers  in 
Ontario  at  the  expense  of  not  only  the  non-users  in  Ontario  but 
also  every  other  person  in  the  Dominion  of  Canada. 

When    this  freedom   from   taxation   is  carried  to  the  limit   that 
the  Hydro  Electric    System    pays   no   sales    taxation    on   the   appli 
•res  -which  it  buys  for  resale,  a  legitimate  ground  for  criticism  is 
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present  among  tho*.    dealers  m   Ontario  who  havi    to  tell  in  com 
petition  with  such   merchandising  outlets. 

I  >i  February  of  this  year,  the  Income  Tax  Department  of  the 
Dominion  Government,  planned  to  treat  bond  interest  as  n  profit 
umt  not  as  mi  expense.  )  our  Association  immediately  gathered 
together  opinions  from  Member  Companies  anil  added  their  repre 
mutation*  to  others,  which  finally  hml  the  effect  of,  for  the  time 
being  at  any  rate,  disallowing  this  suggested  interpretation. 

In  answer  to  several  requests,  a  list  has  been  prepared,  show 
ing  the  rates  of  wages  pant  for  different  electrical  occupations  in 

rent  part*  of  (  anada;  this  list  is  on   file  at  the  office  of  the 
Issociation  where  reference  to  it  can  be  lunl  at  any  time. 

)  our    Association    has    hatl    numerous    calls    upon    it    to    appoint 

members  to  act  on  various  Committees  on  matters  affecting  the  in- 
dustry.    Appointments  have  been  made  of  those  members  who  have 
available  for  such  duties  and  your  .Issociation  feels  that  they 

Very    Well    represented    in    all     matters    that    affect     the    interest 

Public  Utility  Companies. 

The  Dominion   Government   is  taking  an   active  participation 
in  the  it  orld  Water  Power  Conference,  talcing  place  in  .tune  1924. 

Your    Association    was    called    upon    to    assist    in    these    matters    and 
OUt    Of    five   papers    which    are    to   he    presented    at    the    exhibition    in 

connection  with  the  exhibit,  three  <w  them  are  to  be  prepared  under 
the  guidance  oj   three  of  your  members  as  follows: — 
Transmission  and  distribution  of  electric  energy. 

By   Julian   C.    Smith,   working    In   co-operation    with 
other  engineers  to  be  chosen  by  himself. 
The   application   oj    hydro  electric   energy    for   Public   Utility 
purposes. 

By    P.  T.   Davies,  acting  in  co-operation   with  other 
engineers. 

The    financial    aspect    of    po\cer    development    in    Canada. 

By   Sir   Herbert   S.   Holt. 
The  Association      feels   very     much     honored  in   this     choice 

and    trusts    that    all    requests    for    information    from    these    i/entl emeu 

will  l>e  readily  given  to  the  best  of  the  ability  of  our  Member  Com 

pa  in' 

It  is   essential   that   the   reports  on   the  above  very   important 

matters  should  he  complete   and  a nt horitat ne. 

Our  Membership  has  been  kept  at  a  fairly  satisfactory  figure 
notwithstanding  the  great  loss  to  our  Association  of  the  Companies' 

in    Toronto    taken    Over    by    the    City    o\    Toronto    in    the    recent    clean 
up. 

Your  Association  suffered  financial  losses  which  can  be   tut 

lamed    and    also    sit}  ft  nil    a    loss    from    the    ranis    of    membership    0) 

many  men  who  had  been  actively  identified  wtth   tht     issociation 
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for    many    years   and    whose    help    was    of  great    usefulness    in    the 
carrying  on  of  all  branches  of  the  Association's  activities. 

You  will  note  from  our  Treasurer's  report,  that  we  have  been 
as  economical  as  possible  without  leaving  undone  any  essential 
work.  Owing  to  a  change  in  the  arrangements  for  Secretarial  du- 
ties, we  have  had  to  not  only  absorb  the  honorarium  which  was 
attached  to  our  late  Secretary's  work  for  the  last  year,  but  also 
to  provide  monthly  Secretarial  expenses  for  this  year;  as  a  result, 
our  cash  position  is  somewhat  different  from  last  year. 

By  the  exercise,  of  economy,  particularly  in  printing,  we  have 
been  able  to  present  xvhat  I  consider  an  excellent  statement  and 
also  turn  over  to  the  incoming  administration  a  financial  position 
which  will  be  practically  paid  up  as  regards  outstanding  accounts 
and  obligations. 

In  conclusion,  the  Vice-Presidents  and  myself  want  to  record 
cur  personal  appreciation  of  the  support  which  has  been  given  us 
both  by  our  Secretary  Mr.  Kon,  our  Treasurer  M.  C.  Johnstone, 
who  have  carried  their  load  of  work  cheerfully  at  all  times,  and 
also  of  the  Chairmen  of  our  four  main  sections  and  of  different 
men  who  have  xcorked  tinceasingly  to  complete  iheir  reports,  which 
we  now  have  before  us. 

At  the  same  time,  in  addition  to  the  written  report,  I  want  to 
hear  witness  to  the  splendid  assistance  and  help  we  have  had 
from  the  Executive  Officers  of  the  N.  E.  L.  A.  It  has  been  my 
privilege  to  be  closely  in  touch  with  the  NELA  throughout  the 
vear,  both  receiving  and  giving  information,  and  I  must  say  that 
our  connection  has  been  extremely  satisfying.  I  think  that  our  con- 
nection with  the  NET. A  is  the  best  thing  we  have  in  our  Associa- 
tion today. 

Just  one  other  word.  In  connection  with  this  Convention, 
gentlemen,  I  have  a  slogan  in  my  mind  which  I  think  might  go 
well:  "Information  and  Informality."  It  is  my  desire  that  this 
Convention  should  proceed  along  as  informal  lines  as  possible. 
The  weather  is  hot.  and  as  a  result  we  are  going  to  be  somewhat 
taxed  to  keep  going,  so  I  want  you  to  feel  at  liberty  at  all  times 
to  leave  off  all  superfluous  articles  of  apparel,  and  if  you  want  to 
come  in  flannels  later  on,  it  will  be  quite  satisfactory  to  us.  The 
dinner  tonight  is  informal  in  the  strictest  sense  of  the  word.  Any- 
body who  wants  to  go  to  the  dinner  and  dance  tonight  in  flannels 
is  perfectly  able  to  do  so.  It  will  be  strictly  in  accordance  with 
the  etiquette  of  the  occasion.      I  have  nothing  more  to  say. 

(applause.) 

President: — The  next  item  on  the  programme  is  the  report  of 
the  Secretary,  Mr.  Kon. 


II  I  POM  P  Ol     Si  <  itKT  \Wt  1  8 

REPORT  OF  SECRETARY. 

Mr.    President   and   members  of  the   Canadian    Electrical    Associa 

tion 

The  duties  <>t  the  Secretary  are  rerj  concisely  described  in 
section  five  of  the  constitution,  ending  with:  "He  shall  perform 
Buch  other  <1 11 1 i«- -^  i-  tin  President  and  the  Executive  Committee 
shall  direct." 

If  there  was  any  deviation  from  this  directive  during  the  pear 
ot  the  Association  just  now  coming  to  an  end,  I  sincerely  hope  that 
it  will  be  frankly  tilled  to  the  Association's  attention. 

Not  because  I  am  inviting  either  censure  <>r  praise,  but  as  i 
materia]  aid  to  whoever  shall  be  elected  Secretary  for  the  year  to 
In  ur'"  after  this  Convention  is  over  as  well  as  tor  the  benefit  of 
the  Association  and  the  individual  members. 

I    mi   looking  hack   at   the   work   performed  during  the   past 

twelve    months    witli    a    great    deal    of    pleasure    indeed,    first    because 

of  personal   benefit   I    have  derived   through   gaining  considerable 
knowledge  and  experience,  and  secondly,  as  an  officer  of  the  As 

SOCiation,   I    am  able  to   share  in   tin-   satisfaction  that   a   fair   amount 
of    QSeful    work    was   accomplished    and    that    striet    eeonomv    was   ex 

ercerised  in  executing  the  work. 

The  Secretarial  work  during  the  year  was  quite  heavy,  which 
mar  he  judged  by  the  fact  that  over  <!.()()()  pieces  of  mail   were  sent 
out  by  th.    Association  and  a  corresponding  number  of  letters,  re 
quiring    personal    attention,    was    received. 

The   various   committees    were    helped   along  by   all    manners   of 
assistance,  which  probably  accounts,  to  some  extent,  for  their  fair 
lv  frequent  meetings  during  the  year,  this  being  particularly  true 

of   the   Commercial    and    Accounting   sections,    fuller   development    of 
which   began  just    recently. 

I  would  only  repeat  the  statements  just  made  by  the  President 

I    to   go   into  .htail   of   the    work    undertaken   and   accomplished 

during   the   past    year,   hut.   as   the   Secretary    is    in   close   contact    with 

all   phases  ot   tin    Association's   work.   I    may   ask   vour  consideration 

of  a   few   remarks. 

I    feel    very    Btrongly    from    an    earnest    study    of   the    work    carried 
on    and    accomplished    by    the    National     Electric    Light    Association. 

that  there  is  more  diligence  and  eagerness  among  the  membership 

at    large    m    seeing   through    the    purpose   of   the    Association    than    is 
the   case    in    our   own    Association,    also   that    the    Executives    of   their 

member  (  ompanies  are  looking  upon  the  work  of  the  Association 
much  more  as  a  matter  of  good  business,  encouraging  the  taking  of 

active    interest    in    that    work    among    their    officials    and    emplovees 

hv  active  personal   participation. 

We  have   in   (  anada  a   splendid   example  of   what    can   he  accom- 
plished   hv    an    Association    for    financial     and     professional     benefit 
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of   the   members  and   industrial   advancement   of  the   nation,   if   we 
]ook  at  the  Pulp  and  Paper  Association. 

Are   our   opportunities  not   greater   than   theirs? 

It  was  only  a  trifle  over  four  decades  ago  that  a  Canadian 
newspaper  suggested  the  use  of  convict  labour  to  work  treadmills 
to  charge  secondary  batteries,  and  today  we  have  well  over  three 
million  H.   P.  developed  by  water  wheels  and  turbines  alone. 

From  the  educational  point  of  view  the  responsibilities  and 
tasks  of  our  Association  towards  the  public  and  people  engaged  in 
the  electrical  industry  are  increasing  with  great  rapidity,  and  the 
need  of  self  protection  against  ignorance  of  individuals,  groups 
and  bodies  are  growing  daily. 

The  accomplishing  and  combating  of  either  can  be  assured 
onlv  by  a  strong,  well  supported,  well  understood,  active  and 
progressive  Association  which,  no  doubt,  everyone  of  our  members 
wishes  the  C.  E.  A.  to  continue  to  be.  but  which  can  be  only 
achieved  by  actions,  vision  and  leadership. 

Louis  Kon,  Secretary. 

L.  Kon: — Perhaps.  Mr.  President  and  gentlemen,  the  report 
that  I  have  just  read  is  not  the  usual  type  of  a  secretary's  report. 
I  feel  that  a  convention  like  this  one  is  just  the  place  where  we 
should  speak  quite  frankly,  and  I  believe  that  this  Association 
should  be  the  extension  course  for  all  branches  of  knowledge  that 
are  required  of  men  connected  with  central  stations. 

President: — We  will  now  have  the  report  of  the  Treasurer. 
Mr.  Johnstone. 

C.  Jonhstone: — Mr.  President  and  gentlemen,  the  duties  of 
Treasurer  in  an  Association  of  this  kind  are  very  slight — all  he 
has  to  do  is  to  get  the  money  handed  to  him  and  put  it  into  the 
bank,  and  keep  from  spending  it.  My  report  is  very  brief,  and 
has  been  pretty  well  covered  in  the  President's  address  already. 

I  have  here  the  audited  statement  of  Mcintosh,  Cole  and  Rob- 
ertson, which   I    will    just   read   out: 


REPORT  OF  TREASURER— YEAR    1922-1923 

At  the  beginning  of  the  present  year  the  books  of  the  Asso- 
ciation showed  a  balance  brought  forward  of  ^.5,650.9.5  composed 
of:— 

Cash 3,190.15 

Victory    Bonds .     ..         2,460.80 

$5,650.95 
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We  close  the  year  with   a   balance  "t    $4,517.34   made   up   as 

follows : — 

Cash 1,526    H 

Victor]    Bonds 2,460.80 

Accounts    Receivable 820.00 

$4,807.34 
Less  Accounts  Payable 290.00 


$4,51  7.84 


At  first  sight,  it  would  seem  that  Operations  had  resulted  in 
-i  lo>s  of  $1,183.61,  but  when  attention  is  drawn  to  the  fact  that, 
when  preparing  last  year's  financial   statement,  no   provision   wi, 

made  for  accounts  payable  and  then  outstanding,  totalling  some 
$1,400.00,  and  when  it  is  explained  that  in  this  year's  expenditures 
an  included  both  last  year's  Secretarial  Honorarium  of  $1,000, 
and  tin  present  Secretary's  salary  to  date  for  eleven  months 
$1,100)  it  will  be  readily  seen  that  the  financial  condition  of  the 
Association  has  actually  been  improved  by  approximately  $1,300, 
and  this  despite  the  fact  that  Membership  dues,  for  the  present 
year,  totalled  some  $1,300  less  than  those  received  in  the  previous 
3  ear. 

At  the  present  time  the  membership  dues  arrears  list  is  verr 
heavy,  and  the  tiuuns  quoted  as  comprising  the  balance  do  not 
include  anything  to  he  collected  from  this  source.  Undoubtedly 
many  of  the  members  now  in  arrears  will  make  payment  (as  a 
matter  of  fact  several  subscriptions  have  been  received  since  this 
statements  was  compiled)  so  that  the  present  surplus  shall  he  in- 
creased   in    due   course. 

Chas.  Johnstone,  Treasurer. 

Months  m..  20th.  Ji  \k,   1923. 

I  he   l'r<  sident  and   Members, 

Canadian  Elect rical  Association,  Inc., 

Montreal. 

Gentlemen:     We  have  audited  the   Hooks  and   Accounts  ot 

\oiir    Association    for    the     IVriod     1st.    June.     [922,    to    20th.    June, 
and   ha\-    verified  the     attached   Statment   of    Receipts   and 
Disbursements. 

We  have  checked  the  Dues  received  with  the  List  of  Members 

handed    to    us.       Arrears    amounting    to    $851.00    ha\.     not     been    in 
eluded    in    the    Statement. 

Respectfully    submitted, 
Macintosh,   Coli    &    Robertson,   Chartered   Accountant* 
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STVTEMENT  OF  RECEIPTS  AND  EXPENDITURES    FOR  PERIOD, 
1st,  JUNE  1922,  TO  20th.  JUNE,  1923 

RECEIPTS 

Balance,  June   1.   1922. 

Cash  in  hand $3,155.50 

Cash  on   Hand 34.65 

Victory  Bonds  due   1933 

(Par   .$2,500.) 2,460.80  $5,650.90 

Membership  Dies — 
Class  A: 

fixed     ...      $1,490.55 
percentage        2.220.24 

$3,711.09 

Class  B 447.00 

Class  C 75.00  « 

Class  D 1.200.00 

Class  E 157.00 

Class  F 290.00 

Class  G 61.00     $5,941.09 

Income  from  Advertisements  in 

"Proceedings" 1.620.00 

Interest  from  Victory  Bonds 137.50 

Miscellaneous  Income 37.00     $7,735.59 


$13,386.54 


EXPENDITURES 

N.   E.  L.   A.  50' ;    of  Membership  Dues    ..  $2,970.55 

Local  Sections  — 50c  per  Member 60.00 

Honorarium  —  See.  Treasurer.  E.  Vimt. 

(1922) 1,000.00 

Salary  and  Office  Allowance — 

Secretary    (11    months) 1.100.00 

Proceedings     (1126.97    pertaining    to     1922 

Convention) 2.004.00 

Convention  Expenses 364.37 

Printing   and   Stationery 668.17 

Office    Expenses 664.22 

Miscellaneous    Expenses 37.19     $18,869.20 

Balance  at  June  20.   1923. 

Cash  in  Bank 1.434.27 

Cash  on  Hand 92.27 


B  I  POST    OP    T«l  ISt'RER  IT 

Victory   Bonds  dot    1988   (par  $2,500         2,460.80 

Accounts  receivable         Advertisements 

in    1988    Convention    Advance    Reports         B20.00 

k,807.84 
Less        Accounts  Payable 290.00     $4,517.84 


Audited  and  verified  subject  to  our   Report  of  this  date. 

Macintosh,  Coli    and    Robertson,  Chartered  Accountant* 

Certified    Correct. 
Montreal,  June  20th.,  1928.  Chas.  Johnston,  Treasurer. 

If  I  am  in  order.  Mr.  President,  I  would  like  to  make  a  slices 
Hon  In  re.      It"   I   am   not   in  order    I    stand  to  be  eorreeted.      It   is  this. 

We  have  a  very  live  Membership  Committee,  and  I  do  not  know 
just  exactly  how  that  Committee  operates,  although  I  expect  its 
duty  is  to  ir«t  new  members,  which  is  v<  ry  good.  Hut  I  have  the 
idea  that  an  old  member  is  just  as  valuable  as  a  new  member,  and 
my  suggestion  is  that,  that  the  Membership  Committee,  instead 
of  devoting  all  its  time  to  acquiring  new  members,  should  devofc 
some  of  its  time  to  keeping  the  old  members  in  good  standing.  It 
i-  pointed  out  in  the  report  that  there  are  souk  $851  of  arrears 
In  looking  over  the  list  of  names.  I  know  the  omissions  are  more 
accidental  than  anything  else,  because  some  of  the  nanus  are  ot 
men  long  associated  with  tin    Association,  and  I  am  sure  it  is   just 

a   question    of   a    few   days   until    the   money    COmeS    in.    |  applaiis.  . 

President:  Gentlemen,  I  am  very' touchy  upon  this  question 
of  the  Treasurer's  report  this  year,  because  I  am  very  anxious  ti> 
put  the  Association  ahead.  At  the  same  time,  we  did  find  a  larg( 
number  of  outstanding  accounts  from  last  year's  work  that  had  to 
1>.  absorbed,  hut  with  economy  I  felt  we  should  break  even.  Ac 
cording  to  our  Treasurer's  report  (and  I  am  sure  his  accounting  is 
prepared  along  the  lines  of  tin-  MELA'S  Classification)  we  do 
find  actually  speaking,  although  we  have  dropped  some  $1,500,  w< 

are    really    $1,800    ahead    of    last    year's    mark.       I     would    like    sonn 

discussion,  if  there  is  any.     This  is  one  chance  you  hav<    of  rapp 

[ng  *h<     Executive   Over  the   head    for   being   wast,  fid    or   the    reverse 

It  there  is  any  discussion   I   would  be  glad  to  hear  it. 

Well.  I  take  it  that  nobody  is  a  better  accountant  than  Mr 
Johnstone. 

Next  is  the  report  of  tin  Public  Relations  Committee,  Mr 
.1.  B.  Woodvatt.  Chairman.  1  would  ask  Mr.  Woodyatt  to  come 
forward      applaust 
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REPORT  OF  THE  COMMITTEE  ON  PUBLIC  RELATIONS 

Last  year  you  will  remember  that  after  studying  the  work  of 
this  Committee  of  the  N.  E.  L.  A.,  and  the  methods  whereby  it 
could  be  applied  to  our  own  Association,  your  chairman  reluctantly 
came  to  the  conclusion  that  our  Canadian  situation  did  not  permit 
of  the  centralization  of  this  work  on  our  side  of  the  line,  and  that 
on  account  of  the  dissimilarity  of  local  situations  and  impractica- 
bility of  frequent  meetings,  it  was  felt  that  more  could  be  accom- 
plished by  the  organization  of  local  groups  than  through  a  central 
committee. 

The  situation  in  this  respect  has  not  been  altered,  but  the  im- 
portance of  maintenance  of  proper  relations  with  the  public  served 
is  greater  than  ever,  and  the  organization  of  local  groups  to  carry 
on  the  work  of  improving  and  maintaining  the  relations  between 
the  public  and  the  industry  is  again,  and  strongly,  urged. 

This  work  on  the  other  side  of  the  line  has  been  divided  up, 
and  I  know  of  no  better  way  of  pointing  out  the  importance  and 
scope  of  the  work  in  hand,  than  by  repeating  the  objects  of  the 
various  sub-divisions. 

1.  Women's  Public  Information  Committee:  To  formu- 
late and  put  into  effect  plans  for  the  education  of  women  of  the 
country  on  the  fundamental  economic  principles  of  the  electric 
light  and  power  business  and  the  inter-dependence  of  the  public 
and  the  industry; 

2.  Employee  Relations  With  The  Public  Committee:  To 
foster,  through  the  executives  of  member  companies  the  proper 
education  of  employees  in  the  fundamental  economic  principles  of 
the  light  and  power  business,  in  the  proper  understanding  of  the 
inter-relation  of  the  public  and  the  industry,  and  in  the  proper 
handling  of  complaints  and  courtesy  to  the  public; 

3.  Public  Speaking  Committee:  To  organize  through  the 
geographic  divisions,  a  bureau  of  public   speakers,  national   in   its 
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scope,  and   dealing   with   subject  a   pertaining  to  the   electric   liuht 
and   power   indiist r )  ; 

l.      Relations  With   Bankers'  <  ommittei  :  To  have  general 
supervision  oi  -ill  co-operativi    work  and  investment   bankers,  l>:ink 
i  rs.  insurant  e  comp  tnii  b,  i  t. . 

").    Manufacturers'    Advertising    Committee:    To    induce    the 
large  advertisers  amongst   those   interested   in  the   manufacture  ol 
electrical   materials,  .-i-  u>ll   as  those  interested   in  the  purchasing 
ami  handling  oi   public  utility  securities  to  devoti    a   pari   of  their 
apropriations   to  the   spreading  of   proper   information   concerning 
the  fundamental  economic  principles  of  the  electric  light  and  |>"u 
(  r  business*  s,  and  the  interdi  pendi  nee  of  the  public  and  the  indus 
try     in  addition  to  committees  on  local  organisation  of  public  in 
formation,  and  on  uniformity  of  local   regulatory   laws; 

«>.       (   'ERATION      With         EDUCATION         INSTITUTIONS'     COM- 
MITTEE: Organise  public  utility  schools  and  university  courses; 
?.    Information      Bureau,     Organizatijn      Committee:        To 
n/.c   through   the   geographic   divisions,  committees   on    public 
utility  information. 

Proper  public  relations  can  only  follow  satisfactory  relations 
between  the  Company  and  its  customers,  and  to  assist  in  promoting 
tin    latter  the  following  service  suggestions  were  issued  during  the 

past    \  <  ar  : 

Identification  and  appearance  of  meter  readers; 

Educating   employees    in   the    proper   us,    of   electrical    appli 
anci  -  ; 

Plans  tor  reporting  complaints  and  submitting  suggestions 
tor  betterment  of  service ; 

The   liiisini  s^   ol    your   company    is   t.>    r<  rider   sen  ice    and   cour 
t-  By  to  the  public; 

Proper  location   tor  mi  ters ; 

Telephone  ord<  rs  tor  better  servici  ; 

Improving  Bervice    rendered   to   outlying   communities; 

The  practice  it  disconnecting  ami  reconnecting  meters  in  tin 
\<  u  York  and  Queens  Electric  Light  &  Power  Company;  and  our 
member  companies  are  urged   to  pjive  these  suggestions  their  con 

s:d<  ration. 

(  iisimiit  r     Ownership 

As  reported  last  year,  it  was  felt  that  the  ownership  oi  th< 
securities  oi  tin  companies  by  their  customers,  and  the  education 
of  tin  public  necessarj  to  bring  about  tliis  ownership,  was  probab 
ly  tin  greatest  singb  factor  in  the  betterment  of  relations  between 
tin  public  and  tin  company,  and  \ipur  chairman  is  still  more  than 
ever  convinced  oi  this,  and  that  our  member  companies  should  us. 
tin  ir  greatest  endeavours  to  promote  tin  polio  ol  customer  owner 
ship   in   tluir   reaped  i\  •     I  i>  Ids 
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The  movement  is  going  ahead  by  leaps  and  bounds.  156  com- 
panies reporting  to  the  NELA  Committee  on  Customer  Owner- 
ship show  the  following: 

Sum  mar  j)  Bij  Years 


Year   Shares  of  Stock  Sold 

stockholders 

1914 

92,310 

4.044 

1915 

57,103 

1.357 

1916 

38,057 

3,681 

1917 

79,348 

7,470 

1918 

30,783 

4,115 

1919 

166,096 

20,840 

1  920 

416,089 

62.885 

1921 

802,845 

118,177 

1922 

1,750,707 

198,018 

3,433,338  423,587 

Stated  in  Par  Value  of  $100  Per  Share 

The  increase  in  1922  over  1921  is  most  marked  and  gratifying. 
Advantages  of  This  Policy 

In  the  State  of  California  the  advantages  of  this  policy  were 
recentlv  put  to  a  severe  test.  The  California  companies  have 
made  remarkable  progress  in  promoting  customer  ownership,  so 
that  today  a  great  percentage  of  their  customers  are  shareholders. 
The  Southern  California  Edison  Company  have  over  50.000  share- 
holders amongst  their  200,000  customers,  the  Pacific  Gas  and 
Electric  Company  have  30.000  shareholders  amongst  their  700.000 
customers,  and  the  smaller  companies  have  made  equally  good 
showings,  so  that  when  the  Government  of  the  State  proposed  to 
raise  a  fund  of  five  hundred  million  dollars  with  which  to  go  into 
the  power  business,  the  plan  was  defeated  at  the  polls  by  a  vote 
of  over  four  to  one ;  and  an  analysis  of  the  votes  against  the  plan 
in  the  individual  municipalities  showed  that  they  were  directly 
proportional  to.  and  almost  directly  traceable  to.  the  customer 
owners  of  the  various  companies. 

Southern    Canada    Power    Co's.    Experience 

The  company  with  which  the  chairman  is  connected  took  the 
plunge  last  fall,  and  as  a  result  practically  10%  of  the  customers 
of  this  company  have  now  a  financial  interest  in  the  success  of 
'!u  company;  and  the  first  effort  will  be  shortly  followed  by  an- 
other one.  and  then  others,  until  such  time  as  the  greater  number 
of  the  community  served  are  financially  interested  in  the  company 
serving  them.  The  Southern  California  Edison  Company  in  the 
west,  and  the  Central  Maine  Power  Company  in  the  east,  both  have 
something  over  25',  of  their  customers  as  shareholders,  and  it 
seems  hardly  necessary  to  point  out  the  advantages  accruing  both 
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to  tin  company,  it -^  shareholders,  and  its  customers,  when  ever) 
fourth  customer  is  financially  interested  in  the  success  of  the 
company,  and  there  should  be  no  let  np  in  our  endeavours  until 
this  percentage  thus  known  to  be  possible  ol  attainment  is  reached 
in  our  own  respective  districts. 

The  policy  of  customer  ownership  has  not  as  yet  made  any 
headway  in  this  country,  hut  the  time  is  ripe  and  much  can 
be  done  during  the  coming  year,  and  we  would  again  Btrongly 
recommend  that  the  matter  of  organising  a  campaign  for  the  sale 
of  securities  to  its  customers  be  given  consideration  at  the  earliest 
opportunity  by  each  member  company.  Improvement  of  relations 
between  the  public  and  the  company  in  any  locality  is  hound  to 
hav<  i  beneficial  efed  in  other  localities,  so  that  anything  that  is 
don*    h\  a  member  company  will  not  only  greatly  improve  its  own 

I  tin.  hut  also  improve  the  general  situation  to  the  benefit  of  the 

tin    •  ntire    industry. 

.1  \s.     H.    WOOOVATT,    Chairman. 

(  applause 

President:     Gentlemen,   the    matter   of    public    relations    is    a 
mportant  one.     I  hope  to  have  a  general  discussion  upon  the 
question  of  Customer  Ownership,  and  now  is  the  best  time  to  have 
it.     We  will  be  having  Mr.   I..  C.  Haskell's  paper  Saturday  morn 
inix  •  n   Customer  Ownership   as   such,  hut   inasmuch   as   then-   are 
-  il  gentlemen  here  interested  in  this  matter,  perhaps  not  Class 
A  r.  i>n  sentatives,  1  will  be  glad  tor  their  benefit  to  have  some  dis 
n  that  can  be   raised  upon  the  question  of  improving  public 
relations  through  customer  ownership.     This  is  a   rerj    important 
subji 

I  can  see  there  is  a  certain  amount  of  oasht ulness  prevailing. 

I  wmild  like  to  start  some  discussion  early  in  this  Convention,  so 

that    we   will    not    run    through   our   reports    without   getting   some 

COmmi  nts   from  the   floor.    I    would  like   to  get    some  assistance   right 

Perhaps   Mr     Haskell    might    give   us   a    few    words. 

I..   C.    Haskell:       It    is  a  very   large  subject,  and    I    think   if  the 
members  companies'  representatives  would  ask  questions,  that  the 
points   of   interest    would   conn    out    hitter   than   through    any   discus 
sion  that  might  be  started  by  me. 

President:     Yon  might  take   a   few   intimate  examples  of  thr 
benefits  <>t  this  at  the  moment,  and  tell  them  how   in  our  own  Com 
pm%  the  Southern  Canada   Power  Compani  we  have  Cus 

tomer  Ownership.     We  have  at  tin    moment  one  thousand  people 

fling    that    our    line    gang    perform    their    work    properly. 

I..  ('.  Haskell:      I  believe  then-  have  been  a  number  of  stories 
published  of  the  working  out  of  Customer  Ownership  in  the  Com 
§  on  the  other  side  of  the  lim.  although  we  have  not  publish 

Co    man]     <>t    the    instances    that    have    come    to    our    notice    since    our 
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campaign  last  fall.  One  of  them  that  comes  to  mind  is  the  case  of 
a  lady  who  advised  us  that  she  was  having  difficulty  with  her 
meter,  and  made  complaint  to  our  local  representative.  He  was 
unahle  to  find  any  trouble  with  the  meter,  and  reported  it  to  our 
Meter  Department.  In  the  course  of  a  few  weeks,  the  head  of 
our  Meter  Department  was  in  that  territory,  and  went  to  have  a 
look  at  the  meter.  When  the  lady  came  to  the  door  he  said  that 
he  understood  she  had  been  having  difficulty  with  her  meter.  She 
said:  "Oh  no,  I  have  forgotten  about  that.  I  have  just  received  a 
cheque  for  my  dividend.      I   am  a   shareholder  of  the  Company." 

(laughter) 

Another  case  where  one  of  our  construction  gangs  needed  the 
services  of  a  carter,  and  located  a  man  who  would  do  the  carting 
for  us  what  seemed  to  be  a  much  lower  rate  than  the  current  rate 
charged  by  the  other  carters.  One  of  our  fellows  was  curious  to 
know  his  reasoning  in  the  matter,  and  asked  him  why  he  charged 
less  than  the  other  carters.  "Well,  he  said,  I  am  a  shareholder  of 
your  Company,  and  want  to  see  the  Company  get  a  square  deal,  so 
I  will  do  it  at  the  right  price."        (Laughter  and  applause.) 

W.  O'Brien: — In  what  other  parts  of  Canada  have  they  had 
Customer  Ownership  Campaign,  besides  the  Southern  Canada 
Power  territory? 

J.  B.  Woodyatt:  I  had  the  pleasure  of  attending  the  XELA 
Convention  a  couple  of  weeks  ago.  and  they  had  a  splendid  exhibit 
there,  in  the  form  of  a  large  map,  with  pins  stuck  in  to  show  the 
towns  in  which  Customer  Ownership  campaigns  had  been  carried 
en.  There  were  noticeable  spots  where  there  were  not  any  pins, 
2nd  those  where  they  were  in  pretty  thick.  I  was  very  sorry  to 
see,  and  report  to  you.  that  the  whole  Dominion  of  Canada  was 
blank  with  the  exception  of  the  little  section  covered  by  the  South- 
ern Canada  Power.  I  do  not  know  whether  that  is  actually  the 
fact  or  whether  the  companies  do  not  report,  but  as  far  as  I  can 
judge  it  is  pretty  well  representative  of  the  truth.  We  are  away 
behind  the  times,  and  I  don't  think  we  are  doing  our  duty  on 
this  side  of  the  line   in  that  respect. 

President: — I  am  particularly  interested  in  this  matter,  be- 
cause Customer  Ownership,  without  doubt,  is  the  solution  to 
any  possibility  of  competition  from  government  owned  sources. 
When  you  have  15  or  25 '(  of  your  customers  as  shareholders, 
which  amounts  to  practically  25','  of  the  people  who  have  votes 
in  the  territory  owning  your  stock,  you  may  depend  upon  it  that 
the  organized  minority  will  look  after  their  own  interests.  We 
have  to  be  prepared  at  all  times.  We  have  to  protect  ourselves. 
The  best  way  to  protect  ourselves  is  to  get  our  own  customrrs  in- 
terested in  the  affairs  of  the  Company. 

From   the  other   point   of   view — the  point   of   view  of  checking 
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it  is    i  good  thing  also.     We  have   had  some  complaints 
already  about  our  men  loafing  <>n  the  job.     I  think  it  is  perfectly 
nable   thai    they    should   complain    when    tin  \    do   think    thej 
something  like  that. 

It  there  is  ani  mure  discussion  <»r  thought  on  the  matter,  this 
really  the  onlj  opportunity  we  hav<  to  talk  about  it.  Perhaps  Mr. 
Gilchrist  might  ii i \  •  ■  m>  a  won!  on  it. 

Mr.  J.  F.  Gilchrist:  Mr.  President  and  gentlemen  of  the 
Canadian  Electrical  Association,  Customer  Ownership  was  rather 
an  experiment  with  us.  as  a  matter  ol  getting  money  and  getting 
it  cheaply,  as  w<  wanted  it  to  extend  our  business.  It  has  been 
_  d  deal  >>t  i  hobby  with  me,  and  it"  you  will  take  it  that  there 
i>  not  intended  to  he  any  glorification  oi  silt  in  anything  I  Bay, 
the  l>.  st  thm-   I  «  in  do  is  to  tell  you  of  our  own  experiences. 

\\  '  started  in  a  very  small  way  three  or  tour  years  ago.  We 
Wanted  the  money,  and  we  were  rather  at  a  loss  to  know  under 
the   conditions   which    prevailed   then,  just    how   to   get    it.      We   knew 

that  throughout  the  United  Stat,  s  m  1  good  many  places  notably 
Buceessful  campaigns  had  been  carried  on.  hut  we  had  two  thoughts 
in  mind  which  caused  us  to  hesitate.  First  was  the  question  oi 
whether  or  not   it   would  he  (piite  dignified;   i.  <■..  whether  there 

would  he  unpleasant  reactions  as  the  result  of  going  out  after 
\erv  small  stockholders  in  a  peddling  way.  That  was  three  or 
four  years  ago,  and  we  have  changed  our  views  quite  radically  in 
tin  meantime.  The  second  thought  was  that  if  we  got  a  great 
number  of  owners  of  stock  in  these  companies,  ami  some  fellow 
took  it  into  his  head  to  try  and  organize  them,  they  might  make 
it  unpleasant  for  ng;  we  had  heard  of  one  or  two  cases  of  customer 
ownership  where  securities  had  been  sold  several  years  ago  befor< 
til-  period  of  depr  :ssion,  and  where  when  conditions  came  along 
that  were  not  as  happy  as  they  miu;lit  have  been,  there  was  a  good 
deal  oi  discussion.  However,  We  came  to  the  conclusion,  that  all 
things  considered  the  advantages  more  than  offset  the  possible 
objections  and  decided  to  proceed.  \\ Y  started  in  a  rural  district 
company  of  ours,  which  operates  in  the  center  of  the  State  of 
Illinois,    ami     Organized    our    own    employee-,     into    teams     to    carry 

on  the  sale.  At  that  time  there  was  a  good  deal  of  opposition  to 
paying  any  consideration  to  these  men.  They  undertook  tin 
work    as   a    matter  oi    loyalt\    to   the   Company.      The   sale    was    fairl\ 

successful.      We   sold   two  or   three   thousand   shares   of   stock     at 

that  time  selling  preferred  stock,  which  was  paying  *>'  ,  and 
which  sold  for  aboul  $81.  or  $82.  per  share.  We  found  that  tin 
stock  went  in  very  small  units  two  shares  to  each  customer  was 
the  average.     The  period  of  payment  was   Hi  months     $5.00  down 

and    $5.00    a    month.       Oni     oi    the    things    winch    we    learned    in    that 

sale  was  that  it  was  unreasonable  to  .  sped  our  employees,  without 
remuneration,  to  continuously  carrv  on   work  of   that   sort       It    w 
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were  perfectly  willing  to  pay  money  to  banking  houses  and  cor- 
porations for  the  sale  of  our  securities,  there  was  no  reason  why 
we  should  not  pay  at  least  a  proportion  of  that  amount  to  who- 
ever did  the  work.  So  we  switched  at  that  time,  and  while  we 
hear  from  many  sources  of  companies  that  have  been  successful  in 
having  their  customers  come  in  and  buy  securities  over  the  counter, 
we  have  never  had  that  experience.  We  have  had  to  go  out  and 
drive  for  everything  we  got. 

While  I  say  drive,  the  greatest  part  of  the  effort  is  selling 
your  own  people,  and  getting  them  into  a  state  of  mind  where 
they  appreciate  the  fact  that  they  are  really  doing  quite  as  much 
for  the  customer  in  selling  them  good  safe  securities  as  they  are 
for  the  Company.  There  are  a  great  many  desirable  things  which 
grow  out  of  this  exchange  of  ideas.  In  the  first  place  I  don't 
know  whether  you  have  the  experience  we  have  but  in  many  of 
our  companies  there  are  certain  classes  of  men  who  are  not.  when 
you  get  down  to  the  fundamentals,  or  were  not.  as  loyal  as  they 
might  be.  That  probably  was  our  fault  as  much  as  theirs — perhaps 
we   didn't    inform   them    as    we    should    have. 

The  very  first  result  of  getting  all  those  people  into  a  move- 
ment of  this  sort  is  to  develop  a  very  great  and  growing  confi- 
dence on  their  part  in  their  own  Company.  They  feel  first  that 
they  are  being  taken  into  confidence,  and  as  they  study  and  under- 
stand the  financial  structure  of  the  Company,  and  all  there  is  to 
know  about  it,  which  they  must  know  if  they  are  going  to  go  out 
and  sell  securities,  they  get  confidence  in  the  institution  which 
they  wouldn't  have  gotten  in  any  other  way.  In  that  way  it  has 
been  a  very  beneficial  thing.  It  is  a  very  fine  tiling,  too.  from 
the  standpoint  of  being  able  to  put  loyal  employees  who  are  anx- 
ious and  willing  to  work  for  you  whenever  the  opportunity  arises, 
and  talk  for  you.  in  a  position  to  make  something  in  excess  of  their 
regular  income,  which  will  be  directly  in  proportion  to  the  amount 
of  activity  they  display.  The  amounts  which  we  pay  our  men 
range  from  $'1.00  to  $2.50  per  share.  We  generally  sell  on  both 
a  deferred  payment  basis  and  cash  basis,  and  we  pay  a  little  high- 
er commission  to  the  salesman  who  brings  in  the  cash,  although 
we  have  begun  to  think  lately  that  possibly  that  is  a  differentia- 
tion which  is  not  desirable,  because  requiring  cash  sometimes  hin- 
ders making  a  sale  which  would  otherwise  be  very  desirable.  I  do 
not  know  of  any  safer  proposition  from  our  standpoint,  or  more 
desirable,  than  selling  large  quantities  of  securities  on  a  basis 
where  they  are  being  paid  for  over  quite  a  period. — from  ten  to 
twenty  months.  You  have  to  sell  a  larger  amount,  of  course,  to 
give  you  the  money  which  you  need  for  your  immediate  use.  How- 
ever, as  I  say,  we  have  differentiated  in  favor  of  cash  sales,  and  on 
sales  of  securities  of  our  best  known  and  strongest  companies  on 
deferred  payment,  we  pay  a  minimum  of  $1.00  per  share,  ranging 
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up  to  as  high  as  $3.00  «m  stocks  sold  inr  cash  of  some  of  the  com 
paniea  which  were  not  so  well  known,  and  which  operated  a  long 

: riiii   Chicago,  our  center.      You   can    readily    see  that    when 
-•   selling  stock  in  (  hicago  of  the  (  ommonwealth  Edison  Com 
pany,  naturally  it  is  a  very  much  easier  proposition  than  in  cases 
we  are   selling  securities  of  one  of  our  country  companies, 

-  instance,  the  American  Public  Service  Company,  which  op 
ir.iti-  in  the  state  ol  Texas,  because,  naturally,  salesmen  have  to 
do  ■  great  deal  more  educating  in  the  case  of  a  company  mi  far 
afield.  This  movement  lias  been  so  successful  with  us.  it  has  re 
suited  in  the  development  of  a  securities  company,  which  is  owned 
entirely  by  our  principal  utilities.  This  company  of  ours  is  owned 
by  the   Commonwealth    Edison  Company  of  Chicago,  tin-    Peoples 

Light   «.V    Coke   Company,  the    Public   Service   Co.    oi    North- 
ern   Illinois    .  .1    company    which    operates    in    the    suburban    territory 
around  C  hicago),  and  the  Middle  West  Utilities  Company,  (a  hold 
ing  company  in  our  group,  which  owns  utilities  operating  in  sei 
era!     states  i.       TheS4      tour    companies    own    the     Utility    Securities 
Company,    and    we    advertise    on    the       letterheads    and    in    all    such 

that  it  is  the  investment  department  of  these  Companies, 
which  tics  it  in  very  closely.  That  company  employs  quite  a  large 
number  of  men.  who  work  on  nothing  hut  sales  of  securities.  At 
tin  present  time  I  think  it  i^  fifty  or  sixty.  When  we  have  a  big 
i-.-u<  of  shares  which  ire  desire  to  sell  in  a  short  time,  we  hrinu; 
into  it  our  employees  organization,  ami  thus  have  ^i\  hundred  to 
on<  thousand  men  and  women  working  under  the  supervision  of 
the  Utility  Securities  Company,  hut  it  is  the  employees  of  the 
<.  ompany  who  sell  these  securities.  The  plan  is  growing  remark- 
ably. The  last  year  or  two  m  tin  Commonwealth  Edison  Com- 
pany «<•  have  followed  the  English  idea  of  having  large  stockhold 
i  rs  meeting.  vV<  have  had  twelve  or  fifteen  hundred  people  at 
our  stockholders  ni<  etings,  and  I  think  that  the  time  may  come 
when  we  will  engage  the  biggest  auditorium  in  Chicago  and  try 
and  get  a  larger  number  of  our  stockholders  together.  We  were  a 
little  apprehensive  when  we  first  got  fifteen  hundred  people  to 
gether,  as  to  whethi  r  any  argument  might  come  up  some  person, 
not  realising  that  he  was  doing  anything  in  the  way  of  heckling, 
might  ask  some  difficult  questions  perhaps,  to  illustrate  his  know! 
edgi  oi  the  situation.  There  was  nothing  of  that  sort  at  all.  In 
stead  nt  this  some  man  we  did  not  know  anything  of  got  tip  and 
in ad<    a  fine  speech,  suggesting  a  rote  of  thanks  to  the  officers  of 

the   Company,   and    so    it    moved    off    \ery    nicely.       Last    vcar    in    ad 
dition  to  having  a   large  crowd    in.   we   had   instruments  on  the  table 

enabling  the  Chairman  to  broadcast  the  meeting  and   it   w .-i ^   re 
ceived  we  know   by  a  very  large  number  oi  our  stockholders  who 

R .  r<     not    able    to    he    present.       All    this    has    had    a    fine    public    rela 
tionfl   i  ffect 
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You  were  speaking  of  little  anecdotes.  This  one  may  have 
readied  you  down  here,  but  on  the  chance  that  it  has  not  I  will  tell 
you.  It  happened  to  Mr.  Pack,  who  many  of  you  know  very  well, 
lie  was  in  Toronto  and  now  is  in  Minneapolis.  In  talking  with  him 
about  Customer  Ownership,  he  said  he  had  a  couple  of  stories  to 
tell  me  that  illustrated  the  value  of  it.  They  raised  their  prices 
on  two  occasions.  One  day  a  few  weeks  after  the  second  rise,  a 
uentleman  came  in  to  his  office  who  he  didn't  know,  and  said:  "You 
don't  know  me,  though  I  am  a  citizen  of  Minneapolis,  but  I  happen- 
ed to  be  in  the  building  paying  my  bill,  and  I  thought  I  would  step 
in  to  tell  you  an  instance  of  which  I  am  sure  you  will  be  glad  to 
know.  When  you  raised  your  prices  last  time,  I  did  not  under- 
stand the  situation  as  well  as  I  do  now,  and  I  felt  a  little  bit  sore. 
It  seemed  to  me  it  would  be  a  good  thing  to  stir  up  agitation  to 
see  if  we  could  not  head  the  increase  off.  I  wasn't  much  of  an 
organizer  myself,  so  casting  about  in  my  mind  for  a  man  who  would 
be  useful,  I  thought  of  a  fellow  who  was  a  neighbor  of  mine,  and 
that  night  my  wife  and  I  went  over  to  his  house  and  I  started 
right  in  to  tell  him  what  an  outrageous  thing  it  was.  He  listened 
patiently  and  finally  said:  "Well,  now,  I  know  it  is  pretty  hard, 
but  really  there  isn't  anything  else  to  do.  We  have  gone  into  the 
thing  most,  carefully,  and  there  does  not  seem  to  be  anything  else 
to  do."  What  is  all  this  "we"  stuff,  I  said  in  surprise?  'We,  why 
I  am  shareholder  in  the  Company  !  I  go  to  see  Mr.  Pack  very 
often  to  talk  things  over  with  him.  Are  not  you  a  shareholder? 
On  my  replying  that  I  wasn't  he  said:  'Well,  they  must  have  mis- 
sed you.'  '       (Laughter.) 

That  was  one  of  the  stories  he  told.  The  other  was  as  fol- 
lows: I  was  lunching  one  day  with  the  Mayor  and  City  Treasurer 
and  the  Mayor  knowing  all  about  this  movement,  said:  "How  is 
the  stock  sale  going?"'  "Pretty  good,"  I  answered.  "How  many 
shareholders  are  there  in  Minneapolis  now?"  "We  have  six  thous- 
and," I  replied.  He  winked  at  the  City  Treasurer  and  said:  "You 
can  see  how  it  works?  That  would  mean  each  one  of  those  six 
thousand  probably  controls  four  or  five  votes.  I  guess  that  would 
swing  any  election  for  Mayor  in  Minneapolis."        (Laughter.) 

In  our  own  sales  there  are  a  great  many  little  incidents  that 
come  out.  We  have  one  man,  a  kind  of  fitter  and  repair  man — 
who  has  been  very  good  in  this  work,  and  by  the  way.  I  have  notic- 
ed— that  that  type  of  man  seems  to  take  to  this  work.  Our  operat- 
ing men  and  trouble  men  and  so  forth,  are  sometimes  a  good  deal 
better  on  this  work  than  our  salesmen  or  inside  people.  In  the 
town  of  Harvey,  south  of  Chicago,  there  was  a  woman  who  had 
not  paid  her  gas  bills  for  several  months.  She  threw  the  collect- 
or out.  so  this  man  I  have  spoken  of  was  sent  up  to  cut  this  wo- 
man's service  off — he  was  sent  out  with   instructions  not  to  come 
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back  until  h<  had  either  cut  ol  t  her  s<  rvic<  or  gotten  the  money.  So 
he  went  up,  and  when  he  came  back  the  first  thing  he  did  was  to 
plank,  down  tli>  monej  tor  the  arrears.  The  clerk  said  "How  <li<l 
it?"  "I  j  ,:->t  talked  to  her  about  an  hour  and  she  paid 
op,"  '•  replied.  "Yes,  I  have  the  money,  md  I  have  her  Bubscrip 
tion    for  three   shares  «>t    stock   besides,  and   the   monej    for   that. 

I  AUghter 

I  recommend  Customer  Ownership  ren  highly,  but  don  t  go 
after  it  in  a  half  hearted  way.  Don't  think,  it  your  people  ar« 
anything  like  the  Chicago  people,  that  you  are  going  t«>  !>>•  able 
I  by  inviting  them  to  come  in  and  buy  over  tin-  counter.  Don  t 
i  itisfied  that  it  is  failurt  until  you  have  worked  it  it  hard  for 
a  long  time,  regardless  <>t  earlj  reverses,  because  it  is  worth  all 
the  effort  you  put  into  it.  just  as  a  public  relations  measure,  even 
it  th«  consideration  tor  which  we  went  into  it  at  first  is  entirely 
overlooked     that  is,  getting  tin-  money.       (applausi 

President:     Mr.  Gilchrist,  we  arc  very  much  indebted  to  you 

•  :ikinir   to    us   at    such    length    on    this    important    subject. 

We  arc  very   fortunate,  gentlemen,  in  having  with   us  quite  a 
strong  body  of  men  from  the   Nil  A  Accounting  Section,  and  we 
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hope  to  have  their  assistance  upon  those  subjects  they  have  studied 
and  know  so  well,  during  the  course  of  our  Convention. 

Now.  gentlemen,  any  other  word  about  the  matter  of  Customer 
Ownership.'  We  have  a  number  of  the  boys  here  from  the  Southern 
Canada  Power  Canada,  who  put  over  the  sale.  I  would  like  to 
call  on  some  of  them  to  say  a  few  words.  Some  of  these  men. 
who  did  not  think  they  could  sell  a  share  of  stock  in  the  world, 
went  out  and  managed  to  put  over  one  hundred  shares  of  stock  in 
a  few  days.  I  was  surprised,  and  I  am  sure  Mr.  Woodyatt  was 
surprised  too.  at  the  way  the  results  came  in.  We  went  out  to  sell 
two  thousand  shares  in  ten  days,  through  employees  only,  and  ex- 
cept for  a  directing  force,  who  did  not  actually  make  any  sales. 
our  boys  put  it  across  in  three  days,  and  got  them  in  so  quickly  we 
had  to  call  them  off  when  it  looked  like  two  thousand,  and  it  fin- 
ally totaled  up  to  25  hundred  shares.  Needless  to  say  we  arrang- 
ed for  commissions,  which  is  only  right  and  reasonable,  and  every- 
body finished  it  feeling  they  had  done  something  worth  while.  As 
Mr.  Woodvatt  has  said,  we  are  contemplating  another  sale,  and 
the  boys  are  waiting  for  a  chance  to  get  out  and  put  it  across. 

Any  other  word  on  the  Public  Relations  Committee  report.' 
We  will  then  proceed  to  the  next. 

We  have  the  report  of  the  Membership  Committee,  Mr.  Pike, 
Chairman. 

M.  K.  Pike: — The  report  of  the  Membership  Committee  is 
very  brief.  As  the  President  mentioned  in  his  official  report,  we 
suffered  this  year  through  loss  of  the  Toronto  Class  A  members, 
and  their  employees.  Therefore  we  have  shown  a  net  loss  this 
year.  By  classes,  we  had  at  the  beginning  of  the  year  47  Class 
A  members.  During  the  year  we  lost  4,  but  were  fortunate  in  gain- 
ing 3  new  members,  so  despite  the  Toronto  situation  we  show  loss 
of  only  one  Class  A  member.  Class  B  members :  At  the  beginning 
of  the  year  we  had  31 1 — new  members  3,  loss  of  92,  net  loss  of  89. 
Naturally  that  is  where  the  largest  loss  in  membership  per  group 
took  place,  on  account  of  the  Toronto  situation.  Class  C:  beginn- 
ing of  the  year  20,  new  members  1.  cancellations  1.  Class  D:  be- 
ginning of  the  year  22.  new  members  1.  cancellations  2,  net  loss 
].  Class  E,  at  beginning  of  year  157,  new  members  10,  cancella- 
tion 1.  net  gain  0.  Class  F.  beginning  20,  new  members  3,  can- 
cellation 1,  net  gain  2.  Class  G.  beginning  26,  new  members  7, 
cancellations  12,  net  loss  5.  At  the  beginning  of  the  year  we 
had  total  membership  of  503,  loss  of  85,  so  that  we  ended  the  year 
with  418  members. 

Naturally,  where  there  is  such  a  large  difference  in  the  class 
of  membership,  it  does  not  mean  very  much  to  say  we  have  three 
to  five  hundred  members,  because  one  Class  A  member,  as  you  all 
know,  pays  more  than  perhaps  several  hundred  of  other  members. 
That  is  the  way  we  stand  at  the  end  of  the  vear.  total  418. 
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The  Membership  Committee  this  year  carried  on  the  sam< 
type  oi  .1  campaign  as  ire  did  last  year,  but  not  as  successfully. 
The  year  before  last  w«  w<  re  rery  active,  and  had  a  campaign 
week  which  increased  mir  membership  very  materially.  If  I  re 
membei  correctly  we  showed  w  ,  increase  1 1 1  <  year  before.  This 
year  we  found  the  grade  a  littl.  heavier,  and  for  thai  reason  w« 
were  not  able  to  get  as  large  a  number  of  new  members  as  we  did 
during  the  previous  year.  So  we  were  hardly  able  to  make  up  the 

loss   due    to    the    Toronto    situation.  i  Applaiis. 

President:     Any  discussion,  gentlemen,  upon  tliis  report? 

We  now  come  to  the  reports  of  the  Chairman  of  the  various 
sections.  The  general  activities  of  the  Association  are  divided  into 
lour  main  groups.  W<  have  fix-  Technical,  Accounting,  Commer- 
cial and  Accident  Prevention  Committees.  I  would  ask  Mr.  Beau 
ment  to  present  the  overall  report  of  the  Committees  of  tin 
Technical  Section.     Mr.   Beaumont? 

Gentlemen,  I  do  not  know  whether  any  of  von  are  getting 
tired,  or   if  you   find   the   stats   uncomfortable.     Sometimes   it    is 

found  a  good  thinu  to  take  a  little  slip  around  and  conn  back 
again.  Any  of  yon  frrl  tired?  Everybody  happy?  All  right,  w< 
will  proceed. 

Mr.  Beaumont  is  not  in  the  room.  He  is  discharging  his  du- 
ties on  the  Entertainment  Committee. 

We  now  come  to  the  section  which  1  am  particularly  interested 
in.  and  which  we  have  developed  this  year  as  never  before.  I  will 
isk  Mr.  Paxton  Little,  of  the  Canadian  Niagara  Power  Company, 
to  present  the  report  of  the  Accounting  Section.       (  Applause.  > 
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W.  Paxton  Little:  It  has  been  my  pleasure  the  past  veor 
to  be  actively  connected  with  your  Association  as  Chairman  of  the 
Accounting   Section,   and    I    herewith    submit    a    report    of    the    aetivi 

ties  of  this  section  during  the  past  fiscal  year. 

The  first  meeting  of  the  Accounting  Section  was  held  on   No 

rember     1.     1922,    at     Montreal.       This    meeting    was    called    to    plan 
the  work  of  the  section  for  tin    coming  year  and  to  select   the  chair 
men  for  the  different  committees.     It  was  considered  advisable  to 
continue  the     programme  that  had  been     followed  in  the  past  ol 
constituting  the  committees  of  the  Accounting  Section  like  those  of 

the    National     Klectric    Light    Association    and    coordinate    in    scop. 

and  purpose. 

The  following  committees  and  tin    chairman  for  each  were  ap 
pointed    at    this   meeting. 
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Accounting  Education: 

Accounts  Payable  Records: 

Budget  Committee: 

Classification  of  Accounts: 

Customers'     Records  and  Bill- 
ing Methods: 

Fixed    Capital   Records: 

Pay    Roll    Standardization: 

Purchasing      and        Storeroom 

Accounting : 
Securities    Holders    Securities: 


Mr.    Louis    Kon.   Secretary. 

Canadian    Electrical    Association. 

Mr.  F.  F.  Jansen.  Ottawa  Elec- 
tric  Company. 

Mr.  C.  Johnstone.  Southern  Can- 
ada Power  Company. 

Mr.  F.  W.  Fee.  Ottawa  Electric 
Company. 

Mr.  J.  J.  "O'Brien.  Quebec  Rail- 
way. Light.  Heat  &  Power 
Company. 

Mr.  J.  Bailey.  Shawinigan  Water 
&   Power  Company. 

Mr.  F.  Johnson.  Bell  Telephone 
Co.  of  Canada. 

Mr.  L.  C.  Haskell.  Southern 
Canada   Power  Company. 


Mr.  J.  Bailey  was  appointed  Vice-Chairman  of  the  Accounting 
Section,  but  as  he  would  be  unable  to  serve  on  account  of  absence 
from  tlu  city.  Mr.  F.  W.  Fee  of  the  Ottawa  Electric  Company  was 
appointed  in  his  place. 

At  the  first  meeting  of  the  Accounting  Section  we  were  hon- 
ored by  having  present  Mr.  P.  T.  Davies.  President  of  the  Asso- 
ciation, and  Mr.  Fred  W.  Herbert,  of  New  York,  of  the  National 
Electric  Light  Association.  Mr.  Davies  addressed  the  meeting, 
expressing  the  hope  that  even  if  the  time  were  brief  the  members 
should  begin  their  activities  at  once  and  asking  all  members  to 
make  their  reports  for  this  year  as  complete  and  instructive  as 
possible. 

Mr.  Herbert  was  present  at  this  meeting  at  my  earnest  re- 
quest, my  thought  being  that  Mr.  Herbert  could  give  us  some  in- 
teresting and  helpful  suggestions  by  describing  the  work  of  the 
several  committees  of  the  Accounting  Section  of  the  National  Elec- 
tric Light  Association  and  by  assuring  us  of  the  co-operation  and 
aid  of  National  Electric  Light  headquarters.  His  account  of  the 
activities  during  the  past  year  in  securing  the  adoption  of  the 
Uniform  Classification  of  Accounts  by  as  many  States  as  pos- 
sible was  inspiring  and  demonstrated  the  value  and  importance  of 
uniformity  in  accounting.  He  expressed  the  opinion  that  the 
Canadian  Electrical  Association  should  give  the  matter 
of  the  adoption  of  the  Uniform  Classification  of  Accounts 
very  thoughtful  consideration  and  if  possible  adopt  the  classifica- 
tion as  standard  if  it  is  found  to  meet  their  requirements. 

The  interest  and  enthusiasm  displayed  by  those  present  at 
the  meeting  were  very  gratifying.     The  opinion  of  all  present  was 
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that  meetings  should  be   In  Id  oftener,  so  it   was  decided   to  hold 
meetings  i>t  the  section  on  the  first  Tuesday  of  each  month. 

The  chairman  <>f  the  respectivi  committees  were  urged  to 
communicati  with  chairmen  of  similar  committees  of  the  National 
Electric  Light  Association  and  to  obtain  from  them  copies  of  their 
reports  and  the  minutes  "t  tin  ir  committee  meetings  so  as  to  be 
come  familiar  with  the  work  <>i  those  committees.  In  this  waj 
helpful  ideas  might  l><  gained  to  form  a  basis  for  beginning  tin- 
work  ot  this  section  and  that  of  the  committees  composing  it. 

Mr.    Herbert   kindly   offered    to    send   to   the    chairmen    from 
I  i  adquarters  complete  sets  of  the  last  reports  of  the  National  Elec 
trie    Light    Association    committees   and    such   other   matter   as   would 
be  useful   in     carrying  on  the  work.      Mr.      Herbert's  courtesy   in 
promptly  carrying  out  this  offer  is  gratefully  acknowledged. 

It  was  also  recommi  tided  to  the     chairmen  of  the  respective 
committees  that  they  appoint    from  the  accounting  staffs  of  their 

companies  members   to   serve   with   them   on   their   respective  commit 

ties  and  generally  to  create  ■  lively   interest   in   the   Associations 
accounting  work. 

Meetings  wire  held  during  the  year  as  follows: 

Montreal.  November  21,   [922; 

Montreal.   December    19,    1922; 

Ottawa.  February  <i.  1928; 

Montreal.    April    24,    1928. 
The  attendance  at  the  meetings  was  uniformly   good,  the  in- 
to rest  of  the  members  was  maintained,  and  at  each  meeting  satis 
factory  progress  reports  were  mad.    I>\  members  of  the  committees. 
Sometime    prior   to   the    meeting   of    April    24th,   the   chairmen   of 
tin     committees    were    notified    by    the   Secretary    of    the    Association 
that    their   reports   should    he    handed    in    not    later    than    April    15th, 
and    reports   of   the    committees,   with   the    exception    of    report    from 
the   Fixed   Capital    Records   Committee,   were   received.    These    re 
ports    were    read,  discussed,   and   approved,   and    advance   copies   or 
dered  printed  for  distributing  at  tin    convention,  later  to  he  made 
.   part   of  the   proceedings.     Owing  to   Mr.    Bailey's  absence,  the 
Fixed  Capita]   Records  Committee  has  not  submitted  a  report  this 
year  and   no  appointments  have   been  made   for  this  committee.  The 
subject,       is    a       most       important       one    and    the       report       of      tin 
National    Electric    Light    Association  committee  on   this  subject   is 
recommended  for  study  by  all  tin-  members  of  tin    section. 

At    the    various    meetings    of    tin     committees     I     have    presented 

to  the  members  tin    advantages   and   opportunities   afforded   them 
by  attendance  at  thi    meetings  of  committees  of  tin    National   Elec 
trie   Light    Association   Accounting  Section,  of  which   they   are   mem 
hers.     I  have  also  urged  upon  them  attendance  at  tin    annual  eon 

vention   of   tin     National    Electric    Light    Association.       At    tin    annual 
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convention  of  that  Association  held  in  New  York  during  the  first 
week  of  this  month,  it  was  very  gratifying  to  note  the  attendance 
of  a  number  of  the  members  of  the  Canadian  Electrical  Association 
and  their  earnest  attention  and  interest  in  the  work.  The  attend- 
ance at  the  sessions  of  the  Accounting  Section  was  probably  larger 
than  ever  before,  and  in  spite  of  the  intensely  hot  weather,  the  in- 
terest was  maintained  throughout.  Mr.  Fee,  Vice  Chairman  of  our 
Accounting  Section  and  Chairman  of  our  Committee  on  Uniform 
Classification  of  Accounts,  and  Mr.  F.  E.  Jansen,  Chairman  of  our 
Accounts  Payable  Records  Committee,  attended  the  sessions  and 
took  part  in  the  discussions.  President  Davies  and  past  President 
Grier  were  present  at  one  session  and  each  of  them  favored  us 
with  an  interesting  and  entertaining  address,  and  at  the  same  time 
extended  a  most  cordial  invitation  for  the  Accounting  Section  of 
the  N.  E.  L.  A.  to  hold  a  meeting  here.  I  am  happy  to  state  that 
the  newly  elected  Executive  Committee  of  the  Accounting  Section 
of  the  National  Electric  Light  Association,  of  which  I  have  the 
honor  to  be  Vice  Chairman,  accepted  the  invitation  and  held  its 
first  and  organization  meeting  here  yesterday.  It  is  hoped  that 
these  reciprocal  visits  of  the  representatives  of  the  Accounting 
Sections  of  the  two  Associations  will  bring  about  greater  co-opera- 
tion, resulting  in  closer  relations  and  mutual  benefit.  It  gives 
me  great  pleasure  to  extend  to  the  accounting  members  of  the 
N.  E.  L.  A.  a  most  cordial  invitation  to  be  present  at  the  meeting 
of  the  Accounting  Section  to  be  held  in  Salon  B  this  afternoon  at 
2:15.  It  is  hoped  that  the  member  companies  of  the  industry  will 
realize  more  keenly  the  benefits  accruing  to  them  if  they  will  not 
only  permit  but  require  certain  of  the  men  on  the  staffs  to  attend 
the  meetings  of  both  Associations  and  to  take  an  active  interest  in 
the  work 

Probably  one  of  the  most  important  undertakings  of  the  Ac- 
counting Section  of  the  National  Electric  Eight  Association  in  the 
past  year  was  its  efforts  to  have  the  several  state  regulatory  com- 
missions adopt  the  classification  of  accounts  compiled  and  pre- 
scribed by  the  National  Association  of  Railway  and  Utilities  Com 
missioners.  This  classification  has  been  adopted  by  a  number  of 
the  States,  is  being  favorably  considered  by  others,  and  it  is  hop- 
ed by  January  1.  1921.  that  this  uniform  classification  will  be 
adopted  and  used  by  most  of  the  State  commissions. 

Our  thanks  are  due  Mr.  Davies  and  Mr.  Herbert  for  their 
interest  at  all  times  in  the  work  of  the  section  and  the  encourage- 
ment they  have  given  by  attending  some  of  our  meetings.  I  also 
wish  to  thank  the  chairman  of  the  various  committees  for  their 
earnest  co-operation.  I  think  we  may  all  feel  that  our  accom- 
plishment in  the  short  time  at  our  disposal  has  been  of  such  pro- 
portion that  we  may  look  forward  with  confidence  to  the  continua- 
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lion  of  tin-  work  of  the  section  with  resultant  benefit  to  the  mem 
bei  i  ompaniea  in  th<    industry. 

Loria  Ki»\ 
1'.  K.  .1  inbi  \ 
C.    JOH  N  -  I  UN  t 

r.  w.  ii  • 

.1.   .1.   O'BRIEN 

.1.  Bailey 

1  •'.     J0HN8ON 

I..  C.  Haskell 
W.   Paxton    Little,  Chairman 

Mb.  Little:  I  wish  to  avail  myself  of  this  opportunity  to 
expr<  ss  to  tin  Association  my  appreciation  of  the  honor  accorded 
me  in  selecting  me  to  till  the  office  of  Chairman  of  the  section.  It 
has  been  a  great  pleasure  for  me  to  attend  the  meetings  and  to 
contribute  of  my  time  and  efforts. 

At  the  meeting  of  the  Executive  Committee  of  our  Account- 
ing Section  held  in  Montreal,  April  24th  last,  the  Committee  by 
a  unanimous  vote  directed  me  to  extend  an  invitation  to  the  Dean 
of  tli-  Accounting  Section  of  tin-  National  Electrical  Light  Associa- 
tion to  be  present  at  our  convention  and  to  address  us  as  the 
sp<  .ik-  r  of  tin  accounting  meeting,  and  he  lias  accepted  our  invita- 
tion. Hi«.  visit  is  most  timely  and  opportune  for  us  just  now. 
when  we  arc  endeavoring  to  build  up  an  intensive  interest   in  our 

Accounting  Section,  for  lie  can  give  Us  helpful  and  valuable  ideas 
^aiin  d  through  liis  many  years  ot  earnest  work  in  the  conduct  of 
tin  N.  }'..  I..  A.  section  with  its  splendid  results.  I  take  pleasure 
in    introducing    to    you    Mr.    II.    M.     Edwards,    Auditor    of    the    New 

York    Edison   Company  and   member  of  the   Executive   Committee 

of  the  Accounting  Section  ot  the  N.  E.  I..  A.       (applaus 

II.  M.   Edwards:       Mr.   President  and  members  of  the  (ana 
dian   Electrical   Association,   it   is  indeed   a  coinpl inietit   to  he  invited 
te   address  the  Canadian   Electrical   Association.     It  is  a  privilege 
furthermore  to  be   i^ked  to  speak  to  the  newly  organized  Account 
a    Section  of  your  Association  on   matters  ot'  accounting  proce- 
dur<        matters   which   may  on  tin    surface  appear   to   have  a  depart 
mental  interest  only  hut  which  really  have    Company  wide  signifi- 
cance, and  are  capable,   when   their   importance   is   fully   recognised, 
lor  i'  ntributing  substantially  to  the  prosperity  of  the  business.  The 
latter  at  hast  is  the  view  of  the   National    Electric  Light  Associs 
Hon   which  for  over  a  decade  now   has   included    within   the   scope  ot 
rjvities  a  highly  organised   Accounting  Section,  thus  provid 
ing  ti,'    means  rfoi  the  public  discussion  ot   germain  questions  and 
tin    opportunity  for  the  exchange  ot   ideas  among  those  whose  dut 
ies  lie   in  that  direction. 

It  is  therefore  entirely    fitting  and   proper  that  the  newlv  or 
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ganizcd  Accounting  Section  of  your  Association,  in  planning  its- 
work,  should  have  the  benefit  of  the  experience  of  the  National 
Electric  Light  Association  in  similar  directions,  particularly  what 
advantages  it  hoped  to  derive,  what  has  actually  been  accomplish- 
ed, and  whether  the  effort  has  really  been  worth  while.  In  the 
belief  that  such  information  cannot  be  otherwise  than  helpful  to 
vou.  I  have  selected  as  the  subject  for  my  address  the  Accounting- 
Section  of  the  National  Electric  Light  Association,  its  hopes  and 
accomplishments. 

For  several  years  prior  to  the  year  1914,  accounting  matters 
were  handled  at  NELA  Conventions  through  the  medium  of  a 
standing  Committee  of  the  Association  appointed  each  year  by  the 
President.  The  reports  of  this  Committee  increased  in  interest 
from  year  to  year  and  gained  in  attendance  until  the  point  was 
reached  where  special  sessions  became  necessary.  The  interest 
aroused  by  these  meetings  was  so  apparent  that  when  in  1914,  the 
NELA  adopted  its  present  form  or  organization  consisting  of  Na- 
tional Special  Sections,  the  Accounting  Section  was  accorded  an 
equal  place  with  the  Technical  and  Commercial  Sections  and 
henceforth  became  one  of  the  recognized  departments  of  Associa- 
tion activities. 

At  the  meeting  of  the  Association  held  in  Philadelphia  in 
191 4-,  the  Accounting  Section  of  the  NELA  was  duly  organized. 
The  purpose  for  which  it  was  organized  and  the  results  it  was 
hoped  would  follow  such  organization  are  summarized  fairly  well 
in  the  address  of  the  presiding  officer  of  that  meeting,  and  with 
your  permission   I   will   quote   several  passages  therefrom: 

"Undoubtedly  the  most  important  work  confronting  this  m<  et- 
ing  is  the  completion  and  final  adoption  of  a  classification  of  ac- 
counts, standardized  in  its  form  and  contents  in  accordance  with 
the  views  of  this  Association  as  to  what  constitutes  a  proper  and 
necessary  system  of  accounts  wherein  to  record  the  infinite  variety 
of  transactions  common  to  the  electric  lighting  industry.  Such  a 
classification  of  accounts  based  upon  knowledge  and  experience 
acquired  in  the  actual  conduct  of  the  business  must  be  valuable 
to  our  member  companies  as  well  as  helpful  to  Public  Service 
Commissions  required  by  law  to  prescribe  uniform  systems  of  ac- 
counts. Publicity  is  a  fundamental  requirement  of  governmental 
regulation  and  the  principal  means  by  which  the  status  of  a  com- 
pany's affairs  can  be  ascertained  is  through  the  medium  of  the 
accounts.  It  therefore  follows  that  the  standing  of  a  company  in 
the  estimation  of  a  commission  and  hence  of  the  public  which  it 
serves  will  be  largely  determined  by  the  character  of  its  records 
and    the   accuracy    with    which   they   are   kept. 

"As  we  consider  the  conditions  prevailing  in  the  business 
world  at  the  present  time,  we  cannot  escape  from  feelings  of  un- 
rest, doctrinaire  agitation,  social  vagaries,  unsound  and  uneconomic- 
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ptions  in  regard  to  the  status  «>t  invested  capital  are  only  s 
lew  of  the  disturbances,  and  in  the  very  midst  ol  the  turmoil  wt 
observe  ) > 1 1 1 •  1  i <  servic<  corporations  under  attack  from  'ill  thes( 
discordant  eh  ments. 

"Although  \*  e  ni.i\  confidentially  relv  upon  the  good  sense 
of  the  people  to  settle  all  these  questions  equitably  and  fairly,  tliis 
should  not  blind  u>  to  tin  fact  that  ire  have  a  part  to  play  it  a 
just  settlement  is  to  be  effected.  The  accountant  in  a  public  ser 
vici  corporation  is  in  the  very  best  position  to  detect  the  presenc< 
ot  false  doctrines  and  their  evil  effect  upon  1 1 1 « -  enterprise  with 
which  he  happens  to  l><   connected.     I  lis  position  gives  him  a  bird's 

i.  w  ol  operations  all  over  the  field.  Bach  activity  is  finally 
grounded  in  liis  records  and  he  should  lie  the  first  oik  to  detect 
the  pn  s.  in.  ot  detrimental  influences  and  he  should  therefore  be 
tht  lirst  one  to  raise  tin  alarm.  The  accountant  should,  it  seems 
to  me,  be  a  close  student  of  tin  economic  literature  ot'  the  day. 
Interstate    (  ommerce    hearings,    rate    eases    before    public    service 

commissions,  opinions  ot  commissions  and  COUrts,  periodicals  ot 
tin  day.  all  contain  matter  which  should  make  intensely  interest 
in u:  reading  for  him.  When  his  company  it  attacked,  it  is  from  his 
records  primarily  that  ammunition  must  come  for  the  defense,  and 
those  selected  to  conduct  tin  case  will  he  greatly  strengthened  it 
tin  \  find,  ready  to  tluir  hand,  tin  necessary  data  intelligently  se 
lected  and  concisely  arranged  so  as  to  exhibit  at  once  their  bearing 
upon  the  points  at  issue.  All  this  lies  well  within  the  domain  of 
tin  accountant  and  I  am  convinced  that  although  there  is  now  laid 
upon  him  added  responsibility,  he  is  also  furnished  with  a  ori.it 
«  pportunity." 

PROCEEDINGS 

The    accomplishments    of    the    Accounting    Section    in    so    far 
■  \    relate  to  work   performed  art    contained   in   the    Published 

eedings    issued    by   tin     NELA   yearly.       Here    will    he    found    tht 

reports  of  the  Standing  Committees  of  the  Section  ami  the  papers 
read  by  individual  members  on  miscellaneous  subjects  and  tin 
debate  thereon.  Each  year  also  a  bibliograhpy  in  topical  form  is 
prepared  showing  bj    reference  to  year,  volume,  and   page  of  tin 

PrOCedingS    when    a    particular    topic    was    the    subject    of   discussion. 

Tin  re  are  one  or  two  matters'  in  the  Proceedings  that  I  shall  want 
to  talk  to  you  about  later,  hut  it  is  unnecessary  to  take  your  time 
otherwise.     Tin     Proceedings   as   a    whole,   however,  deserve   com 

mo  nt.      Tin  \    constitute   a    manual    of   theory    and    practice    on    almost 

every  conceivable  phase  ol  accounting  activity.  Hooks  dealing  with 

tin     theory    of    accounts    written    by    economists,    college    professors, 
in   endless  in  number  and  varied  in  quality.     In  the   Proceed 

however    «•     have    tin     practical    application    of    tin     theories 

ital  ot   problems  met  in  actual  practice,  all  contributed  bv  <\ 
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perienced  nun  whose  life  has  been  spent  in  finding  solutions  to 
those  problems.  The  Proeeedings  are  a  unique  and  valuable  con- 
tribution to  the  literature  of  the  business,  and  practices  which 
have  been  found  most  useful  and  adaptable  to  present  day  con- 
ditions. Any  company  therefore  seeking  to  modernize  its  present 
accounting  system  in  any  particular  has  immediately  available  the 
best  thought  of  the  industry  as  to  how  the  desired  result  may  be 
accomplished. 

VALUE  —  COMMITTEE  WORK 

Right  here  it  is  timely  to  say  a  word  in  regard  to  committee 
work.  When  a  man  proceeds  to  put  down  on  paper  his  knowledge 
of  a  particular  subject  his  mind  necessarily  canvasses  that  sub- 
ject in  all  its  bearings.  Let  us  say,  for  instance,  that  he  has  been 
appointed  a  member  of  the  committee  on  Customers  Accounts  and 
Billing  Methods.  His  knowledge  of  this  subject  at  the  outset  is 
naturally  based  on  the  practices  followed  in  his  own  Company.  Ac- 
customed to  this  routine,  he  has  probably  accepted  it  unthinkingly. 
Now  however  he  begins  to  review  the  routine  in  all  its  details. 
Weaknesses  appear,  lack  of  collusiveness  in  the  different  steps 
develop.  He  discovers  opportunities  for  improvement.  From  be- 
ing a  blind  follower  of  established  custom  he  has  become  an  en- 
quirer, with  all  the  latent  possibilities  involved  in  that  change  in 
his  mental  outlook.  His  Company  must  in  the  end  benefit  by  this 
improvement  in  his  character  and  capacity,  even  although  the  Com- 
mittee work  may  involve  some  loss  of  time  and  slight  expense. 

EDUCATIONAL  COMMITTEE 

The  first  of  the  matters  contained  in  the  Published  Proeeed- 
ings of  the  Accounting  Section  of  the  NELA  that  seem  to  invite 
particular  comment  is  the  work  of  the  Educational  Committee.  To 
appreciate  the  value  of  this  Committee's  work  we  must  first  un- 
derstand the  conditions  under  which,  young  men  enter  the  business. 
These  recruits,  in  the  office  forces  at  least,  have  generally  had  a 
common  school  education.  Sometimes  they  have  been  through  the 
high  school — but  rarely  beyond.  Beginning  at  the  bottom  they 
gradually,  as  they  proceed,  acquire  a  certain  facility  in  handling 
the  immediate  work  assigned  to  them.  But  lacking  a  knowledge  of 
bookkeeping  as  a  science  even  in  its  elementary  aspects,  they  fail 
to  visualize  the  meaning  of  their  work,  are  unable  to  connect  it 
with  the  other  activities  carried  on  in  the  office,  and  their  upward 
progress  is  delayed  and  hampered  for  the  want  of  early  theoretical 
training.  Many  of  these  young  men  are  in  small  communities 
having  no  so-called  continuation  schools,  and  with  every  desire  for 
self  education  are  yet  without  the  means.  The  Educational  Com- 
mittee of  the  Section  was  appointed  to  correct  this  condition.      It 
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has  rinw  i  well  established  correspondence  course  open  t<>  -ill  em 
ployees  of  affiliated  companies  at  what  is  really  a  nominal  rate. 
Correspondence  courses  are  not  novelties.  hut  this  particular 
course  is  notable  in  that  in  addition  to  the  elementary  course  it 
has  provided  an  Advanced  course,  the  lessons  in  tliis  advanced 
course  being  prepared  or  vised  by  will  known  nun  in  the  industry. 
More  .hhI  more  employees  are  subscribing  to  these  courses  until 
the  point  has  been  reached  where  the  enterprise  is  on  a  s.  It  >us 
taining  basis.  I  am  not  lure  as  a  hook  agent,  hut  the  Canadian 
Electrical  Association,  being  affiliated  with  the  NKI.A.  the  courses 
n    equally  available   hereabouts. 

UNIFORMITY    IN    ACCOUNTING    CLASSIFICATIONS 

The  other  matter  which   seems  to  be  worthy  of  special   com 
mint  is  the  effort  made  by  the  Accounting  Section  of  the   MELA 
to  bring  about  national  uniformity  in  accounting  methods  and  prac- 

To  understand  the  importance  of  this  ct'ort.  a  survey  of  the 
field  is  hen  also  necessary.  Governmental  regulation  of  public 
utilities  has  now  being  the  established  policy  in  the  United  States. 
Most  of  this  regulation  is  done  by  State  wide  Public  Service  Com- 
missions, although  in  souk  instances  the  regulation  yet  remains  in 
the   hand-   of    cities   and    towns.      There    are    18    states    in    the    I   nion. 

almost  every  one  of  which  has  now  created  a   Public  Service  Com 

mission,  ami  many  of  these  Commissions  an-  authorized  by  statut< 
to  prescribe  system-  of  accounts  tor  the  use  of  the  utilities  under 
tlnir  respective  jurisdictions,  and  in  many  States  the  additional  re- 
quirement is  added  that  utilities  shall  keep  no  records  or  accounts 
other  than  those  so  prescribed.  The  Commissions,  immediately  af- 
ti  r  their  appointors  nt,  proceeded  to  carry  out  that  feature  i-\'  the 
law  having  to  do  with  the  preparation  of  systi  ms  and  accounts. 
The  plan  generally  followed  was  to  appoint  a  certified  public  ac- 
countant or  si. mi  on.  in  tin  employ  of  the  State  having  accounting 
knowledg<  to  prepare  systems  of  accounts  for  adoption  by  the 
( 'ommissions. 

Tin-  appointee*  of  the  different  States  did  not  confer  with 
each  other.  There  was  no  effort  made  to  see  that  the  different 
Stati  Systems  were  uniform  in  any  particular.  On  the  contrary 
each  State  appoint,  e  se.  ms  to  have  endeavored  to  impress  his  in- 
dividuality on  tin-    system  he  was  working  upon.     The  business  to 

!.     Palliated,   on   th.    other   hand,    was   uniformly    conducted    all    i  >\  •  r 

the  nation.  Companies  in  Maim  ami  California  had  about  the 
-aine  general  conditions,  met  with  tin  same  problems,  and  before 
tin-  regulators    era   was   inaugurated,  conducted  their  affairs  on   a 

reasonably     uniform    hasis.       In    other    words,    the    business    was    of    a 

character  which  n  id  l\  lent  itself  to  standardisation  oi  accounting 
methods  and  practices. 
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The  result  of  this  different  treatment  by  each  of  the  State 
Commissions  can  be  imagined.  The  differences  included  essen- 
tials as  well  as  non-essentials.  The  form  of  the  balance  sheets  dif- 
fered; income  statements  were  prepared  on  different  bases;  the 
very  structure  of  the  fixed  capital  accounts  and  the  distribution 
among  accounts  of  the  expenditures  difered,  differences  in  nomem- 
clature  were  common.  So  great  were  these  differences  between 
the  various  jurisdictions  that  comparisons  of  operations  between 
one  section  of  the  country  and  another  were  difficult  if  not  im- 
possible. Holding  companies  having  interests  in  various  States 
were  greatly  embarrassed  in  merging  the  operations  of  their  dif- 
ferent interests  into  an  organized  statement. 

The  situation  thus  created  was  a  reproach  upon  the  account- 
ing profession,  and  the  Accounting  Section  of  the  NELA  felt  that 
no  effort  should  be  spared  to  correct  this  anomalous  condition.  In 
proceeding  with  its  effort  to  establish  uniformity  in  accounting 
methods  and  practices,  it  soon  became  apparent  that  to  accomplish 
uniformity  by  separate  appeal  to  the  different  State  Commissions 
was  a  hopeless  task.  It  was  fortunate  however  that  the  individual 
Commissioners  of  the  different  States  had  a  national  organization 
of  their  own — "The  National  Association  of  Railway  and  Utilities 
Commissioners" —  and  this  organization,  while  of  course  having  no 
jurisdiction  in  the  various  States,  its  actions  in  any  particular  sit- 
uation nevertheless  would  have  a  very  strong  and  persuasive  ef- 
fect. The  Accounting  Section  of  the  NELA  therefore  approached 
the  Association  of  Railway  and  Utilities  Commissions,  described 
the  chaotic  conditions  prevailing  so  far  as  uniformity  in  account- 
ing methods  was  concerned,  and  finally  succeeded  in  enlisting  the 
interests  of  this  Association  to  the  point  where  it  appointed  a  Com- 
mittee on  Accounts  of  Public  Utility  Companies,  this  Committee 
being  instructed  to  confer  with  similar  bodies  appointed  by  the 
commercial  interests  with  a  view  to  the  adoption  of  a  standard 
system  of  accounts.  The  Commissioners'  Committee  and  the  Utili- 
ties Committee  at  once  got  together.  Negotiations  and  conferen- 
ces were  held  over  a  period  of  four  years,  and  the  final  result  of 
all  these  meetings,  conferences,  etc.,  was  the  adoption  by  the  As- 
sociation of  Railroad  and  Utility  Commissioners  at  its  meeting  held 
in  Detroit,  November  1922  of  a  Standard  System  of  Accounts  for 
Public  Utilities,  both  electric  and  gas,  and  this  System  was  recom- 
mended to  the  Commissioners  of  the  different  States  of  the  Union 
for  adoption.  Both  the  National  Electric  Light  Association  and 
the  American  Gas  Association  have  adopted  the  System,  and  an 
effort  is  now  being  made  to  bring  its  advantages  to  the  attention 
of  the   various   State   Commissioners. 

Thus  the   basis  for   uniformity   has   been   established.      The   ef 
fort   to   reconcile   the   divergent    views    and    conflicting   opinions    of 
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tin     conferees    was    m>    slight    <un  .        Tie     system    as    tinallv    adopted 

is  the  r<  suit  ot"  tin    meeting  ol  many  minds  and  necessarily  repre 
sents   compromises   <>t    individual    opinions.      These      compromises 
however  are  confined   to  non  essentials.      I    recall   the   lengthj    de 
bate   occurring   in   connection    with    the   determination    of    whether 
we  should  use  the  term  "notes  payable"  or  "hills  payable;"  wheth- 
•  r  mortgages   and    permam  nl   d< tots   should    be   carried    under   the 
caption  "funded  debt"  or  "long  term  debt."     Matters  of  1 1 ■  i  —  kind 
w  <  re  settled  by  majority  vote.   Principles,  however,  were  not  com 
promised.     Tin    \II.A  delegates  insisted  thai  a  system  of  accounts 
should   comprisi    a    recital    of   facts   only;    that    economic   opinions 
and   regulatory   theories   should   not   influence  the   arrangement   of 
the  data,  that  tin    purpos<    ol   accounts   was  to  record   the   history 
of  the  enterprise,  and  that  no  matter  how    widely  opinions  might 
differ  as  to  the  economic  significance  of  the  transactions  shown  in 
the  accounts,  these  opinions  at  least  should  be  based  upon  the  same 
-it  of  facts.     This  idea  very  fortunately  prevailed.     A   suggestion 
that  the  reserve  created  out  ol  earnings  tor  the  maintenance   ol  the 
property   should    appear   on    the    asset    side     of   the    balance    she.  t    as 
a  deduction  from  t h v  amount  of  the  fixed  capita]  account,  was  \  i;: 
orously  opposed   by  the   NI'.I.A  people.     The  topsy  turvy,  absurd 
proposition    that    the    financial    provision    made    to    maintain    the    ef 
ficiency   of   the   plant    necessarily   and    to   a   corresponding   extent 
impaired  its  value,  could  not  be  compromised.     Again  I   am  happy 
ti    say  the  common  sense  view  prevailed,  and  in  the  classification 
"t    Accounts  as   tinallv   adopted,  the   reserve   for  the   maintenance 
of  the  property  appeared  in  its  proper  place  on  the  liability  >id< 
ol  the  balance  sheet. 

The  result  ol  rinse  conferences  and  the  effect  of  the  work 
initiated  l>y  the  Accounting  Section  of  the  NKI.A  to  provide  a 
for  national  standardization  ot  accounting  methods  and 
practices  is  indeed  an  accomplishment.  The  system  of  accounts 
thus  created  is  well  adapted  to  tin  needs  of  the  industry.  \-  i 
system,  it  is  Bound,  safe,  and  sane,  and  is  .•■  creditable  production 
to  .ill  concern*  d. 

(  < )  \  (  LU  S I  ON 

I  conclude  now  with  what  I  consider  the  crowning  accom- 
plishment "i  the  NKI.A  Accounting  Section,  i.  e.,  the  development 
and  the  broadening  «  1 1 .  ct  of  Association  work  on  the  accounting 
)m  rsonnel.  No  longer  is  the  accountant  the  cloistered  occupant  of 
the  north  east  corner  of  the  building  recording  tin  actions  ot  oth 
'  rs  for  the  us.  ot  others.  Contact  with  his  fellows,  th<  educational 
i  fleet  ot  committee  work,  the  acquired  ability  to  stand  on  his  t<it 
in  public  meetings  to  present  his  views  and  it  necessary  to  defend 
his  methods  has  stimulated  his  interest  and  has  broadened  his  out 
look.      He   has   realised   the  exceptional   opportunities  afforded   by 
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his  position  to  acquire  knowledge  of  his  Company's  affairs  and 
the  importance  of  visualizing  the  work  he  is  recording — a  prelim- 
inary step  to  making  this  knowledge  felt  in  the  councils  of  the 
Company.  A  Company  executive  who  is  so  fortunate  as  to  have 
on  his  staff  an  accounting  official  of  the  modern  type,  his  faculties 
sharpened  hv  Association  work,  has  ever  at  his  elbow  a  source  of 
authentic  information  and  a  seasoned  judgment  on  matters  of  gen- 
eral company  policy  upon  which  he  can  confidently  rely. 

President: — I  will  ask  Mr.  Munro  Grier  to  extend  the 
thanks  of  the  meeting  to  Mr.  Edwards  for  his  address. 

Minro  Grier,  K.  C. : — Mr.  Chairman  and  gentlemen.  I  am 
really  in  a  very  embarrassing  position.  I  frequently  am  placed 
in  this  position  by  being  asked  without  any  warning  whatever  to 
speak  upon  a  subject  very  dear  to  my  heart,  but  on  which  I  am  ab- 
solutely incapable  to  deal  with  intelligently  at  a  moment's  notice. 
That  is  the  situation  this  morning. 

I  offer  a  sincere  and  hearty  vote  of  thanks  to  the  speaker  who 
has  just  addressed  us.  As  he  spoke,  I  could  not  help  realizing 
that  whilst  his  dilation  upon  the  point  was  not  at  any  great  length, 
most  unquestionably  he  made  very  clear  this,  that  it  was  not  only 
of  the  greatest  possible  use  to  the  Company  to  have  an  accountant 
well  versed,  but  that  it  was  of  the  greatest  possible  use  to  the  ac- 
countant himself  to  have  a  general  knowledge  of  the  affairs  of  his 
Company.  Matters  really  owe  their  interest,  I  think,  largely  to 
the  way  in  which  they  are  dealt  with.        (Applause.) 

President: — We  are  falling  far  behind  our  schedule.  At  the 
same  time  we  have  the  opportunity  this  morning  to  listen  to  some 
other  friends  attached  to  the  National  Accounting  Committee,  and 
inasmuch  as  the  photograph  has  been  postponed,  I  think  we  can 
fit  them  in  now.  I  will  ask  Mr.  W.  J.  Schmidt.  Jr..  of  the  Balti- 
more Company,  to  say  a  few  words.  Mr.  Schmidt  is  a  past  Presi- 
dent of  the  National  Accounting  Section.      Mr.   Schmidt? 

Wm.  Schmidt,  Jr.: — Mr.  Edwards,  in  his  address,  has  clear- 
ly and  completely  covered  the  scope  of  the  work  of  the  Accounting 
Section  of  the  National  Electric  Light  Association;  therefore,  I 
will  have  very  little  to  say.  I  do  want  to  thank  you.  however,  for 
kind  invitation  extended  to  the  Accounting  Section  to  visit  you  in 
Canada  and  participate  in  the  meetings  of  your  Section.  I  also 
want  to  take  this  opportunity  to  thank  the  Chairman  of  the  Cana- 
dian Accounting  Section  for  his  splendid  co-operation.  Mr.  Little 
has  been  with  us  at  many  of  our  meetings  and  I  trust  that  he  will 
be  as  faithful  in  attending  meetings  in  the  future  as  he  has  been 
in  the  past.  I  had  intended  to  read  to  you  a  portion  of  my  report 
as  Chairman  of  the  Accounting  Section  of  the  National  Electric 
Light  Association,  hut.  as  stated  before.  Mr.   Edwards  has  covered 
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the  subject   so  well,  I   will     refrain  from  doing  so.      1   thank   roii 
gi  ntlemen.         Applause. 

President:     Wi    also  have   Mr.  \\ .   A.     Jones,     present,  the 
(  hairman    nt    tin     National    Accounting    Section    Commitee.      Mr. 

.'oiks,    will    you    say    a    dw     words? 

W.    A.   Jones:     On    behalf    ol    the    Bxecutiv<     Committees   of 
the  Accounting  National  Section  of  the  N.  I'.  I..  A.   I   want  to  ei 
is  my  thanks  for  your  invitation  to  meet  with  yon  -it  your  Con- 
vention and  tor  thr  hearty   reception   which  we  have   received.      I 
also  wish  to  express  the  hopi    that  you  have  a  successful  Conven 
ion  and  1  pledge  yon  tin    hearty  co-operation  and  help  of  1 1 1 « -  Ac 

counting    National    Section    of    the    Association,    in    furthering    your 
w  ork. 

\\  i    feel  that  the   Accounting  Section   lias  become  a   real   fac- 
tor in  the  work  ot   tin    Association  and  we   would   like  to  make  avail 
able  to  our  Canadian  friends  somi   of  the  experience  we  have  gain 
i  d  through  many  years  of  hard  work.  1  would  especially  urge  that 
the  chief     executives  of  the     (lass  A     members  see  to  it  that  the 
accountants  of  their  various  organisations  an-  encouraged  to  take 
active    part    in    Association    work,    for    I    am    satisfied    that    this    in 
terest   will   result   in   a   broader  and   more  thorough   understanding 
of  the   management's   responsibilities.      I    am   also  quite   sure  that 
an  accountant  who  's  alive  to  tin    possibilities  ahead  of  him  can  he 
of  invaluable  assistance   in   the  administration   of  the   affairs  of  the 
Company.  There   w  is  a  time  when  the  accountant   was  not   so  neces 
sary    to    tin     successful    conduct    of    the      business.       That       was    the 
time    when    business    organizations    were    smaller    and    for    the    most 
part    one  man    affairs.      There    was    a    time    when    the    Canadian     I'a 

cific   Railroad   was   not   necessary  to  tin    development   of  Canada, 

hut  that  time  has  lout:  since  past.  So  too  with  the  development 
and  growth  ot  our  larue  electric  light  and  power  companies  and 
other  industries  has  conn  tin  necessity  for  the  employment  of 
highl}  trained  specialists,  among  tin  most  important  of  whom  are 
the  trained  accountants.  To  this  class  of  men  is  passed  the  re 
sponsibiliti  of  gathering  in  an  orderly  manmr  operating  and  ti 
nancial   information  so  necessary  to  tin    proper  conduct  of  a  busi 

If  you  executives  of  electric  light  and  power  companies  will 
give  to  the  accountants  of  your  respective  organisations  tin  svm 
pathetic  interest  which  they  need  in  tin  development  id'  their  par 
titular  accounting  methods  through  tin  Association,  vou  will  find 
that   your  ettorts    will    pay    good   dividends    in    more    intelligent    man 

igement   ami   more   comprehensive     reports     invaluable   to   you   in 
handling  your  work        (applause) 

UDENT:       W  •     have    did     nth.  r    friend    with    us.    Mr.    Jenkins, 
lnt   at   tin    moment    I   am   not    going   to  call  on   him.      Hi    lias  a   special 
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message  outside  of  the  accounting  platform,  and  I  want  to  give 
him  a  good  chance.     We  will  let  him  have  that  opportunity  later. 

We  are  running  fairly  close  now,  with  20  minutes  left  before 
lunch.  I  think  we  could  well  ask  the  Chairman  of  the  Technical 
and  Commercial  Sections  to  present  thesir  reports  at  the  beginn- 
ing of  the  Commercial  and  Technical  Sessions.  They  logically 
come   at  that  point. 

We  have  with  us  the  Accident  Prevention  Committee  Chair- 
man, whose  report  will  he  followed  by  a  special  paper  by  Mr.  Win- 
ter. I  would  like  to  proceed  with  these  items  on  the  programme 
without  any  further  delay. 

Before  Mr.  Winter  makes  his  speech.  I  notice  a  lack  of  ad- 
vance copies  in  the  hands  of  our  members  present.  For  the  pur- 
pose of  the  discussion  of  our  further  papers.  I  would  suggest  that 
vou  get  them  so  that  we  can  proceed  intelligently. 

Pardon  me  for  interfering  with  Mr.  Winter.  You  all  know 
Mr.   Winter.         (Applause.) 

ACCIDENT   PREVENTION 

W.  H.  Winter: — We  should  all  be  interested  in  Accident 
Prevention  and  in  presenting  to  the  Convention  a  paper  on  some 
ideas  and  ideals  used  by  one  of  our  largest  Public  Utilities,  to 
keep  the  staff  interested  in  Accident  Prevention.  I  believe  I  am 
justified  in  taking  up  your  time  by  the  fact  that  there  is  still 
need  of  greater  effort  in  preventing  accidents  as  it  is  only  a  few 
weeks  ago  the  press  in  a  news  dispatch  from  Ottawa  stated  that 
the  figures  compiled  by  the  Statistics  Branch  of  the  Department 
of  Labor  of  Canada,  although  admitting  that  they  are  not  neces- 
sarily complete,  showed  an  increase  in  the  number  of  accidents 
during  the  year  1922  over  those  occurring  in  the  previous  year, 
and  it  is  stated  that  the  highest  number  of  accidents  occurred  in 
the  transportation  and  Public  Utilities  group. 

We  as  members  of  the  C.  E.  A.  and  large  employers  of  labor 
in  the  Electrical  Industry  are  morally  and  legally  -responsible 
for  reducing  the  hazards  of  our  business  to  a  reasonable  minimum 
and  prevent  accidents. 

Pilate  washed  his  hands  of  responsibility  when  the  most  im- 
portant incident  of  his  whole  life  was  before  him  for  judgment; 
but  they  were  not  made  clean  by  the  process.  There  are  certain 
stains  that  cannot  be  thus  removed.  There  is  a  mistaken  notion 
that  we  can  escape  responsibility  by  merely  not  assuming  them. 
We  have  no  choice  in  the  matter.  Certain  responsibilities  belong 
to  us  for  the  prevention  of  accidents,  whether  we  be  the  President. 
General  Manager,  Superintendent  or  Foreman,  the  responsibility 
remains  even  if  we  ask  others  to  assume  it.     Responsibility  is  not 
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■  --I  mi)  by  dividing  it;  nor  is  it  decreased  by  being  delegated. 
The  first  requisite  of  Buccess  in  Accident  Prevention  is  that  the 
Executives  of  the  organisation  have  a  thorough  realisation  that 
the  li\«s  of  tin  ir  fellowmen  are  -it  stake  and  they  believe  thor- 
oughly in  the  desirability  of  attaining  a  uniform  and  effective 
policy  in  the  prevention  of  accidents  or  their  recurrence  by  liai 
ing  the  plant  engineered,  built,  maintained  and  inspected  to  reduc< 
basards  to  a  minimum,  and  with  the  idea  of  safety  in  every  detail 
bj    supplying  tools  and  equipment   adequate,  properly   maintained 

lid  of  good  quality   for  the  needs  of  the   work. 

The  interest  and  support  of  the  Executive  and  Management  in 
Accident  Prevention  having  been  obtained,  we  must  consider  how 
we  can  sell  the  idea  to  the  first  and  second  line  of  supervision. 
which  is  tin  big  job,  and  also  the  men  in  the  organisation  who 
-utter  the  injuries  and  who  should  he  the  most  concerned  in  pre 
\  enting  them. 

It  is  most  important  to  get  the  idea  across  to  the  Supervisory 
force:  the  Gang   Foreman  must  he  sufficiently  interested   in  Acci 

dent   Prevention  to  teach  care  and  carry  out    sate  methods  of  doing 
work  so  as  to  get  the  gang  to  work  on  the  principle  that  they  have 
not   only    to    protect    themselves    from    accidents,    hut    also    their    t'el 
low   employees  and    the   public   from   injury. 

Even    if   the   staff    should    reach    this    condition,    further    effort 
must  be  continuous  to  keep  up  interest. 

I    will    try    and    outline    briefly    the    work    and    results    obtained 
by  the   Hell  Telephone  Company   in  their  efforts  to  prevent  acci 
.lints.      Tin    Hill  Telephone  Companj   has  been  interested  in  Safe 
ty  First  and  Accident  Prevention  for  a  number  of  years  with  con- 
siderable success  at  some  points. 

\\  i  carried  out  the  usual  scheme  of  Safety  first  si^ns  and 
Bulletins  hut  u>  nerally  with  indifferent  results,  as  we  had  no 
particular  objective  and  wen  not  carrying  out  a  universal  and  in 
tensive  course  of  education.  Early  in  1921,  we  learned  that  some 
of  the  American  Companies  had  been  able  to  make  an  appreciable 
reduction  in  their  lost  time  accidents  by  educational  and  competi- 
tive plans,  and  the  Managl  iim  nt  decided  to  investigate,  with  the 
Jesuit  that  it  was  decided  to  carry  out  a  campaign  to  Prevent 
Accidents    in    our   Company. 

I'll,    tirst    move   was   conferences   with   the  Supervisory   Offi 
iaK.  then  personal  talks  to  groups  <>t  employees  by  officials,  who 
could  talk  their  own  languagi    in  a  convincing  manner,  appealing 

to    them    from    a    humane    standpoint,    as    also     from    the     economic 

standpoint  and  assuring  them  that  the  President  and  Management 
\ .  r.  behind  the  scheme  and  wanted  their  co-operation  in  carrvinc 
t  to  a  successful  issue,  considerable  interest  was  aroused  and  thei 


1  ]  Proceedings  Canadian   Electrical  Association- 

invariably  agreed  to  do  their  part.  After  the  gang  was  interested 
the  next  problem  was  how  could  we  keep  them  interested.  With 
the  hearty  co-operation  by  the  .staff  giving  suggestions  and  the 
co-ordinating  and  carrying  out  of  ideas  we  believe  we  have  and 
pre  keeping  the  employees  interested. 

Of  the  ideas  which  have  been  worked  up  to  increase  interest 
is  the  awarding  of  a  Bronze  Accident  Prevention  Button  to  the 
Foreman  in  charge  of  four  or  more  men  who  for  a  year  is  without 
a  lost  time  accident  to  himself  or  his  men,  if  he  carries  on  for 
a  second  year,  he  will  receive  a  gold  button  and  if  for  three  years 
a  pocket  book  with  certificate,  and  for  four  years  a  silver  dish 
suitably   inscribed. 

The  effect  of  this  idea  is  that  the  Foreman  watches  his  men 
and  the  men  under  him,  if  they  are  loyal,  will  take  a  personal 
pride  in  his  receiving  recognition  and  they  will  not  lay  off  for 
trifling  accidents. 

The  length  of  time  required  to  win  recognition  by  a  button 
necessitated  something  to  stimulate  and  maintain  interest  and  en- 
courage the  staff  in  their  efforts  and  Banners  were  designed  show- 
ing the  year  and  each  month,  these  are  issued  in  the  smaller  areas, 
one  per  area  and  in  the  larger  areas,  one  each  to  cover  the  various 
groups  of  employees,  central  offices,  as  also  each  travelling  gang 
in  the  Construction  Department.  For  each  month  without  a  "lost 
time"  accident,  a  Gold  star  is  issued,  which  is  to  be  attached  to 
the  Banner  opposite  the  proper  month.  This  has  created  a  great 
interest,  each  area  or  group  trying  to  win  the  twelve  stars  for  the 
year  when  a  100',  badge  is  surjplied,  this  keeps  the  Accident  Pre- 
vention idea  constantly  before  them. 

With  our  active  Accident  Prevention  campaign,  we  early 
realized  that  some  effort  should  be  made  to  remove  unsafe  con- 
cerns, or  unnecessary  hazards  and  as  an  effort  in  this  direction. 
we  issued  pledge  cards  for  posting  up  on  Bulletin  Boards  and  at 
other  suitable  points  where  they  could  be  read  by  the  employees: 
"I  will  do  all  in  my  power  to  guard  against  unsafe  acts  on 
my   part. 

If  I  see  a  fellow  employee  doing  his  work  in  an  unsafe 
manner 

I  will  speak  to  him  as  a  friend,  and  use  my  moral  influence 
to  have  him  perform  his  duties  in  the  safest  possible  man- 
ner. 

I  will  endeavor  at  all  times  to  PREVENT  ACCIDENTS.' 
Also  Forms  for  reporting  and  a  routine  for  carrying  out  their 
clearing  up.        (  Read  section  of  Routine) 

Since  July   1922  to  May  1st  this  year,  we  have  received  883 
reports  of  which  628  have  been  cleared  up,  of  these  cases  a  num- 


\<  <  iim  \  i   Prevention  \ " 

ber  wir<-  cleared  bj   Light  and  Powi  r  Systems  after  their  attention 
had  1"  en  ealli  <l  t<>  them. 

With    the    co-operation    and    assistance    of    the    emplovees,     i 
h    Codi    Book   is   issued   to  each   employee   who  must   be  con 
\ ersant  with  its  contents. 

\-  a  farther  thought  to  keep  Accident   Prevention  before  <>ur 
employees,  we   issued  early   this   \..ir  a    Pocket    Piece  to  each  em 
ployei   to  9<  rvi    is   i  constant  reminder  to  always  tliink  "Is  it  - 
This  was  supplied  <>n  a  card  in  an  envelope  with  an  inscription  is 
follows : — 

"Something  novel,  something  neti 
You   will   find  inside   tor  you." 
This  idea  made  a   real   hit   with  the  employees  and  has  been   very 
favourably  commented     upon   by     officials  of     various     Systems 
throughout  the  ( 'ontinent. 

Signs  on  windshields  of  Motor  Vehicles  have  been  largely 
used  hut  are  of  litt!<  value  it'  it  is  the  same  sign  all  the  time,  by 
having  a  series  ol  various  shapes  and  Blogans  with  a  change  every 
two  weeks,  results  can  he  obtained,  as  the  different  Bhape  catches 

the   eye    and    attract-    tin     attention    of   the   driver,   good    results    ha\< 

•i  obtained  from  this  scheme. 
We  have  at  some  points  Employeees  Accident  Committees 
who  work  in  conjunction  with  the  Management  in  the  investigation 
ot  accidents.  Where  such  Committees  are  functioning  considerable 
benefit  has  been  obtained  by  the  opportunities  ottered  of  impress 
ing  on  the  employees  that  they  are  partners  in  responsibilities 
which  they  must   share   with   the   Management   in   preventing  acci 

dl   Tits. 

Tin  pi\  envelope  can  also  be  used  to  good  advantage  bv 
stamping  attractive  slogans  in  different  shapes  and  colors.  a 
change    each    pay   day    is    necessary    to   ensure    results. 

(harts    showing    accidents    in    the    various    groups,    anas,    dis 
tricts    and    divisions    posted    monthly    for    the     information    of    the 
(rang    has    stirred    up    considerable    interest    and    competition. 

Accident    Prevention    is    good,    hut    it    is    well    to    have    a    second 

ary  defence  in    I  irst   Aid.     We  organised  last  year  the  H,||  Teh 
phone   Centre  ot   the  St.   John   Ambulance   Association   and    I. lot 
employees  have  taken  the   First  Aid  course.     We  believe  that  the 
First   Aid   instructions   will   he  beneficial   in   not  only  teaching  the 

iked  what  ire  tin  results  tor  all  this  effort?  We  obtained  re 
important  "t  I  ir/  Aid.  hut  will  assist  in  impressing  the  impor- 
tance   ot   avoiding  accidents  by  considering   Personal  Safety. 

As  we  live  in  a  Commercial  age,  the  question  will   naturaIN 

suits    as   the    following    statistics    will    show    based    on    the    nutnher   of 

accident  cases  per  1,000  employ 
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•1  mos. 

1921 

1922    1923 

5.5 

3.7    2.6 

1.8 

3.1     3.8 

49  46 

35.54 

Cases    lasting   one    day    or    more 
Cases   less  than   one   day 
Total    days    if   disability 

2  fatal  each  year 

and  the  accident  disability  Benefits  and  expense  charges  were 
reduced  from  $32,681   to  $28,215  or  $4,466.00. 

It  will  be  noted  that  the  number  of  minor  accidents  increased 
;<nd  this  we  are  of  the  opinion  was  brought  about  by  the  fact  that 
:.  lost  time  accident  means  the  loss  of  a  star  on  the  group  banner, 
therefore,  employees  are  more  anxious  to  return  to  work  than  lay 
off  after  a  slight  accident,  and  this  has  been  confirmed  by  in- 
stances which  have  come  to  my  attention  where  employees  after 
having  an  accident  have  urged  the  Doctor  to  permit  him  to  return 
tc  work.  Employees  previously  have  been  inclined  to  combine  a 
question  and  statement  to  the  Doctor  that  I  suppose  I  will  be  off 
for  a  week  or  two  which  the  Doctor  would  generally  agree  to. 

We  have  by  no  means  reached  the  point  where  we  can  say 
our  employees  are  all  educated  to  the  Accident  Prevention  idea, 
we  still  have  accidents,  many  of  which  are  claimed  as  hard  luck, 
hut  which  I  consider  should  not  be  classed  as  such,  as  they  are 
brought  about  by  thoughtlessness  and  carlessnes<. 

In  the  Electrical  Systems,  a  great  number  of  the  employees 
are  necessarily  out  of  vision  of  inspection  and,  therefore,  we  must 
trust  to  their  loyalty  to  perform  their  daily  tasks,  including  acci- 
dent prevention.  A  system  of  intensive  education  is.  therefore, 
necessary  to  interest  the  staff  in  the  absolute  necessity  of  employ- 
ing his  time  safely  and  to  the  best  advantage,  remember  they  are 
human,  appeal  to  them  and  show  them  it  is  for  their  good  and 
accidents  mean  lost  time  and  pain  for  them  and  suffering  for  their 
families. 

Eigures  cannot  tell  the  whole  story  of  Accident  Prevention 
effort.  Actual  results  can  never  be  gauged.  It  is  like  throwing  a 
pebble  into  a  pool,  you  watch  the  ripples  widen  till  they  reach  tin 
shore  and  then  they  cease,  but  the  shore  receives  vibrations  from 
these  ripples  and  the  vibrations  continue  on  and  on  till  no  one  can 
guess  where  they  will  cease. 

In  conclusion  success  in  reaching  the  goal  of  Accident  Pre- 
\ention  is  dependent  upon  safe  construction  and  maintenance  of 
plant  and  equipment  and  safe  working  methods  with  workmen 
educated   to  make   safety   a   habit  of  thought  and   action. 

(Applause. 

YV.  Maclachlax: — I  would  like  to  call  on  Mr.  Milliken.  who 
lias    come    from    Boston    as   representative    of   the    XEI.A    Accident 
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Prevention   t  ommittee,   to   enter    into   discussion    Mr.    Winter    has 
-  •  d.      Mr.    M  illiken  : 

I  .  H  Milliken:  Mr.  Chairman  and  members  of  tin  rVssocia 
tion,  I  bave  to  confess  that  I  am  labouring  under  various  difficul 
Mr  Edgar,  vrhom  I  am  here  to  represent,  called  me  on  tin 
'phon<  nul  asked  me  to  come  up  and  t •  i k «  his  place.  I  ^ot  in 
touch  with  Mr.Maciachlan  to  get  an  inkling  oi  what  I  would  have 
tn  speak  on.  I  asked  for  copy  of  Mr.  Winter's  paper,  l>ut  he  never 
replied.     Therefor*    I  am  more  <>r  less  labouring  under  difficulties 

In  spite  of  that,  it  is  i  great  pleasure  tor  me  to  come  back 
to  i  .in.ida.  I  feel  I  am  more  or  l<  ss  it  home  up  here.  I  spent 
quite  a  few  years  here,  and  when  I  left  took  a  family,  including 
my  two  children.  Therefore  it  is  a  pleasure  to  come  back,  par- 
ticularly  to  Montreal.  The  last  time  I  was  in  Montreal  it  was  dur 
ing  the  greatest  accident  prevention  campaign  in  history     in     17. 

Tin  question  ol  accident  prevention  in  our  industry  is  just 
as  s<  rious  a  one  as  any  other,  l>ut  it  seems  to  be  difficult  to  interest 
executives  in  it.  Win  I  do  not  know.  1  think  in  the  first  place 
it  has  been  given  much  the  same  status  as  accounting.  It  has  been 
.in   abstract   matter,  most    people   feeling,  "Oh    will,   we're  got    so 

many  other  things  to  do.  perhaps  this  will  take  care  of  itself.''  Hut 
it  isn't  so.  and  it  is  one  of  the  most  important  factors  in  our  opera- 
tion. 

The    trend    today     leems    to    he    to    consider    that    human    nature 
-     i    <j;reat    deal    to    do    with    accidents.    Human    nature    also    has    a 

great  deal  to  do  with  all  our  operations,  particularly  on  public  re- 
lations work,  which  has  just  started  and  which  is  growing  very 
rapidly.  Some  of  tin  things  we  do  iii  connection  with  accident 
prevention  work  will  help  out  in  our  public  relations  work.  I  will 
touch  upon  that  later. 

In  regard  to  Mr.  Winters  paper,  the  Hell  Telephone  Com 
pany  organisation  in  the  United  States,  and  Canada,  is  looked  up 
to  by  all  tin  other  utilities  as  blazing  the  trail  in  a  great  inan\ 
phases  ol  accident  prevention  work.  At  every  meeting  of  the 
ual  Safety  Council,  it  is  the  telephone  folks  who  always  put 
something  over  that  is  a  little  ahead  of  the  rest  of  us.  I  have  in 
mind  one  occasion  in  Boston,  two  or  three  rears  ago,  when  the\ 
showed  a  film  of  accident  prevention  first  aid  work,  in  which 
something  like  tour  thousand  employees  took  part.  Through  that 
medium  and  through  the  medium  of  our  technical  press,  we  all 
know    what    th<\      in     doing,   and    in    all     justice    to  our   own    industry 

w<    should  get   a  movi    on  and  catch   up.     Some  of  the  companies 

represented    her.     may    ha\e    caUghl    the    spirit,    hut    in    general    there 

i-  a  matter  oi  mdi 1 1 <  r.  m .    with  regard  to  accident  prevention.   Mr. 
<      B.  Scott.  Chairman   of   the    NI'.I.A    Accident    Prevention   Com 
mittee,  whom  I  have  had  the  pleasure  oi  meeting  and  talking  with 
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on  various  occasions,  feels  that  keenly,  and  I  think  anything  that 
can  be  done  to  awaken  the  executives  of  our  companies  to  the  im- 
portance of  accident  prevention,  is  well  worth  it.  Why  the  execu- 
tives ?  In  the  old  days  we  looked  to  the  superintendents'  and  fore- 
men. Of  course  the  foreman  is  recognized  as  the  keynote  in  acci- 
dent prevention  in  many  of  its  phases.  But  to  understand  accident 
prevention  todav  is  going  behind  the  scenes.  Mr.  Fisher,  former- 
ly of  Lockwood  Greene  &  Co.,  large  consulting  engineers  and 
manufacturers  in  New  England,  has  written  a  book,  "Mental  caus- 
es of  Accidents",  which  was  published  about  a  year  ago.  If  I  can 
not  do  anything  more  than  to  bring  your  attention  to  that  book 
and  get  you  to  read  it  through,  not  from  the  standpoint  of  acci- 
dent prevention  but,  from  the  standpoint  of  its  doing  you  a  great 
deal  of  good  and  making  you  think  along  lines  that  will  help.  I 
should  feel  I  was  well  repaid  for  coming  here.  The  book  is  excel- 
lent from  start  to  finish. 

Someone    has    said    that    failure    to    study    human    nature    lias 
wrecked  empires  and  the  railroads.      We  all  admit  in  our  country 
that  the  railroads  have  been  pretty  nearly  wrecked.      I   would  like 
to  paraphrase  that  and  say  that  failure  to  study  human  nature  has 
resulted  in   a  great  many  accidents.      Back  of   all  our  movements. 
and   of  our   accidents,   failure    to    study   human   nature   has    shown 
through    our   omissions,   and   the    wrecks   which   are   the    results    of 
those  omissions.      At  the  NELA   Public   Relations  Section  meeting 
in  New  York  two  weeks  ago.  Mr.  W.  D.  B.  Ainey,  of  the  Pennsyl- 
vania   Public    Service    Commission,   made    this    apt    remark,    and    it 
applies  to  accident  prevention  and  public   relations  work  as   well. 
"You    know    there    are    those    who    think    that    the    great 
problems  of  life  are  ones  that  can  be  solved  from  the  stand- 
point of  the  logician.     Never  was  a  greater  mistake  made.  The 
emotional  characteristics  of  mankind  are  the  factors  which  ;n 
final    analysis   control   his   life   and   control  the   nation.      It   is 
not  cold  logic  by  which  men  judge  either  social,  economic,  or 
political  affairs;  but  it  is  those  other  things  that  when  rightly 
related  make  up  the  finer  sensibilities  and  expression  of  man. 
The  inter-relationship  that  comes  between  two  men  who  have 
established  a    friendly  handshaking  acquaintance  brings  them 
to  a  conclusion  that  no  amount  of  controversy  on  printed  page 
would  ever  bring." 

You  can  apply  that  to  accident  prevention  work,  and  Mr.  Fish- 
er, in  his  book,  plays  upon  that  phase  of  accident  prevention  work 
very  strongly.  He  states  that  accidents  which  used  to  be  attribut- 
ed to  carelessness  have  back  of  them  something  in  the  man's  mind 
that  he  is  thinking  of — financial  worries  or  that  he  is  physically 
unfit,  and  these  tend  to  take  his  mind  off  his  job.  If  any  of  you 
have  been  in  financial  difficulties,  you  know  what  effect  it  has  on 
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\niir  whole  being,  .mil  what  the  effect  is  mi  your  daily  work  \\  i 
have  probably  hundreds  and  thousands  ol  men  collectively  whc- 
hav<  some  trouble,  financial,  physical  «»r  otherwise,  which  is  i 
cause  for  worry,  and  leaves  then  more  susceptible  of  doing  things 
which  result  in  accidents. 

Bearing  out  this  fact,  that  accident  prevention  now  consists 
not  alone  in  tin  material  things  which  we  have  done  in  placing 
safe  guards  on  machinery,  and  issuing  of  rules,  etc.,  it  is  a  fact 
that  the  United  States  Steel  Corporation  in  recent  years 
found    CV  ,     of   their   accidents   occurred    in    hand    labour  through 

men  falling  and  men  dropping  things.  You  cannot  get  at  that 
through  s.iti   guards. 

The  only  way  to  approach  the  man  is  through  his  mental  eon 
dition.     Get  him  so  he  is  on  the   job  mentally  and  not   somewhere 

tar    away.       I    think    those    figures    will    show    the    importance    of   that 

particular  thing.      It    we  do  not  do  this  we  arc  going  to  be  much 

like  the  doctor  who  performed  an  operation  in  a  hospital.  Fire 
hroke  out  next  door  when  the  patient  was  just  coming  out  of  the 
<thcr.  Tin  doctor  went  over  and  pulled  down  the  blind.  The  nurse 
asked  him  why  lit  did  that.  "Well,"  replied  the  doctor.  "I  don't 
want  the  patient  to  think  the  operation  was  an  successful."  We 
don't  want  to  carry  on  our  operations  fairly  successfully  from  the 
Standpoint  of  service  and  dividends,  and  then  find  that  from  tin 
Standpoint  of  safety  and  continued  welfare  of  our  employees,  or 
the  public,  that  the  operation  has  not  heen  successful.  There  is 
nnly   one   way   to  do  it  get     it    accident    prevention    work.       In   tin 

work  of  the  Nation  d  Safety  Council  there  is  a  great  deal  in  which 
our  industry  should  become  interested  in.  Accident  prevention  to 
us  should  not  consist  solely  of  work  amongst  our  own  employees 
or  the  preventing  of  accidents  to  the  public  from  our  operations. 
Accident  prevention  work  opens  up  one  of  the  greatest  possibli 
fields  for  improving  public  relations.  Consider  just  for  a  moment 
the  position  which  you  can  place  yourselves  in  in  a  community 
through  tin  support  of  general  accident  prevention  work  in  that 
community,  through  local  safety  councils  or  committees  on  safety 
of  that  kind.  (  an  you  become  identified  in  any  one  tiling  which 
Would  hrinji  you  into  closer  contact  with  all  the  elements  of  the 
community  in  any  more  favourable  light?  There  you  are  in  the 
light  of  preventing  suffering  and  v.-niny  li\(s.  (  an  you  through 
any  other  agencj  become  better  placed  in  the  community  to  help 
humanity   as    we    are    doing? 

The  results  .ir-    immediate,  and   if  you  help  that  thing  along. 
and  through  your  efforts  you  have  done  something  which  has  help 
'd  to  save  the  life  of  some  citizen,  or  particularly  of  his  children, 
it   puts  you  in  a   very    favourable  light.    I   do  not  think   we  have   full  \ 
and  sufficient!)    recognized  thai   accident   prevention  is  a  most   im 


oO  Proceedings  Canadian   Electrical  Association 

portant   branch   of  our   public   relation   work   and   it   should   not   be 
overlooked. 

That  goes  further  —  getting  accident  prevention  propaganda 
(if  you  wish  to  call  it  so)  into  the  schools.  We  want  to  get  child- 
ren educated  to  the  fact  that  falling  wires  are  dangerous,  and  we 
cannot  do  that  half  as  well  through  the  medium  of  some  of  our 
officials  going  in  to  talk  to  the  children.  But  if  we  can  bring  it 
about  through  the  agency  of  the  local  Safety  Council,  it  can  be 
done,  and  we  can  accomplish  what  we  want,  without  any  sugges- 
tion of  commercialism  or  selfishness  entering  into  it. 

There  are  a  lot  of  people  who  are  still  skeptical  about  acci- 
dent prevention,  and  as  to  the  need  of  it,  but  looked  at  from  an 
economic  standpoint,  we  all  know  that  the  lineman  is  becoming 
more  or  less  an  extinct  species.  I  mean  by  that  that  years  ago 
in  the  early  days  of  the  electrical  industry,  if  a  man  was  a  line- 
man, mavbe  his  son  thought  he  might  be  a  lineman  too,  and  in  the 
same  way  miners'  sons  used  to  want  to  be  miners  too,  but  they 
don't  want  to  now.  and  shortly  we  will  find  there  will  be  a  short 
age  of  lineman.  Just  in  a  plain  dollars  and  cents  standpoint,  if 
there  are  going  to  be  difficulties  in  securing  linemen,  we  should 
do  everything  possible,  regardless  of  other  humanitarian  interests 
involved,  to  do  all  we  can  in  our  local  organizations  to  protect  the 
men  we  have,  who  are  becoming  ever  increasingly  difficult  to  re- 
place. The  thing  wants  to  be  looked  at  from  both  angles  —  the 
economic  and  humanitarian  standpoints.  It  wants  to  be  looked  up 
and  down  like  the  little  Hebrew  boy,  who  approached  his  father 
with  the  request:  "Fadder,  will  you  lend  me  $100?  "Why,  Ikey. 
what  do  yuh  want  $100  for?"  "Well,  you  see  I  want  $100  to  go 
into  business."  "Well,  I'll  lend  you  $100,  but  I  will  charge  you 
interest."  "Fadder,  what  interest  will  you  charge?"  "Well," 
said  the  father,  "I'll  charge  you  9',  interest.."  "Why,  fadder. 
what  would  Father  Abraham  think  when  he  looked  down  from 
heaven  and  saw  you  had  charged  your  son  9'  <  ?  "Well,  Ikey.  nev- 
er mind,  when  Father  Abraham  looks  down  from  heaven,  the  9 
will  be  a  6."        (Laughter.) 

We  want  to  be  certain  we  look  at  things  from  every  possible 
angle  and  get  behind  the  committees  of  our  various  associations, 
and  our  educational  committees  as  well,  in  this  way;  and  we  don't 
want  to  make  all  (is  9s,  and  all  9s  6s.  We  want  to  make  them 
just  what  they  are.  In  reality  it  is  welfare  work  from  the  econo- 
mic, humanitarian  and  public  relations  standpoints.   (Applause). 

President: — I  am  sure  we  are  very  much  indebted  to  Mr. 
Winter,  of  the  Bell  Telephone  Company,  Mr.  Millikan,  and  Mr. 
Edgar  through  him,  for  the  papers  and  addresses  we  have  received. 

I  want  to  thank  everybody  for  their  very  careful  attention  to- 
day.       (Adjournment  to  lunch). 
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rill  RSDAY  I  l  \i  in :on 

President:  Ladies  and  gentlemen,  it  is  with  unat  pleasuri 
that  I  welcome  you  all  her<  today.  Inasmuch  as  I  am  no!  <pnt> 
sure  of  the  acoustic  properties  «>t  tliis  hall  I  would  be  glad  to  I" 
advised,  tor  tin  benefit  oi  tin  succeeding  speaker,  as  to  whether 
my  voice  is  clear  -it  the  end  ol   the  hall.          Loud  and   agonising 

-  rii  g    oi     "No 

I  can  only  say  1  am  very  sorry  tor  you. 

1       Iohnstone:     <"t   a   broadcasting  machine. 

President:     Thank  you,  Mr.  Johnstone. 

We  have  a  very  good  speaker  with  n^  today.  >o  I  will  not  take 
u)i  very  much  of  your  time,  except  to  officially  welcome  the  ladies 
:n  r»  at  this,  the  first  of  our  functions.  We  trust  that  they  will  be 
with  us  rii_'ht  through,  not  only  at  the  luncheons,  and  the  dinner, 
bnt  to  stay  tonight  to  the  dance,  and  if  possible  to  bring  Borne  1 . i < I \ 
friends  with  them,  because  it  looks  as  it  we  may  be  a  little  short 
of  ladies  tonight  for  our  danci  .  and  as  all  these  good  looking  hoys 

lure    are    adepts    at    tin     \arioiis    st<  ps    of    the    tango    a    la    Rudolph 

Valentino,  I  am  ^nn  the  young  ladies  who  come  will  be  well  taken 
eare   ot    from    that    point    of    view. 

I  have  a  f< ■«   notices  which  I  am  going  to  read: 

The  photograph  will  be  taken  immediately  after  this  lunch- 
eon, at  the  main  entrance.  We  would  like  to  have  this  photograph 
representative,  and  would  he  glad  it  everybody  will  make  it  a 
point  to  immediately  proceed  from  this  meeting  to  Peel  Street,  and 
assemble  out  there  as  directed  by  the  photographer. 

The  ladies  arc  to  meet  in  room  1084  immediately  after  tin 
photograph  has  been  taken. 

Members   desiring   to   enter   tin    golf    tournament,   must    pur 

chast    their   tickets    from   the   Ticket    Clerk    today,   or    notify    a    im  in 

ber  of  the  Entertainment  (  ommittee.  The  train  for  the  goll 
tournament   will   leave  8.80  daylight    saving  time,  Saturday   morn 

ing,    from    Windsor    Strict.    ('.     I'.     H.    Station. 

The  Entertainment  Committer   hav<   asked  im   to  ask  the  Mont 
real  members  particularly  to  bring  tin  ir  wives  or  ladv  friends,  or 
both,  to  the  banquet  tonight. 

The   automobiles   tor  the  drive   tor  tin    ladies   to   Chenneville 

tomorrow    will    leave    immediatel  \    after    the    lunch,  on. 

Well,  gentlemen,  tlu>s.  .ire  all  the  notices  I  have,  and  I  am 
about  to  introduce  to  yon  tin  speaker  who  is  on  tin  programme, 
hut  was  not  upon  our  original  programme.  We  are  very  much 
indebted  to  Mr.  Feiker  for  coming  to  as  at  such  short  notice.  Tin 
original  programmi  called  tor  the  President  of  tin  ME]  A.  our 
friend  Mr.  Walter  II.  Johnson,  hut  unfortunately  he  could  not 
make  tin    trip  until  tomorrow,  so  u,    had  to  put   him  on  tomorrow 
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but  Mr.  Feiker  kindly  came  at  a  moment's  notice,  to  deliver  a  mes- 
sage. I  think  when  you  have  heard  him  you  will  find  we  have  not 
suffered  any  through  the  change.  Mr.  Feiker  tells  me  he  has  a 
few  stories,  and  I  think  perhaps  I  might  repeat  one  story  which  1 
heard  in  New  York,  which  probably  has  not  got  up  here  yet.  This 
is  in  connection  with  a  local  town  council,  upon  which  there  was  a 
certain  amount,  as  usual,  of.  I  might  say.  antagonism  between  vari- 
ous factions.  The  job  of  treasurer  became  vacant.  There  were 
two  people  anxious  to  get  it  —  one  a  very  good  Irishman,  the 
other  a  very  good  Jew.  There  was  a  good  deal  of  canvassing,  of 
course,  and  finally  the  Irishman  got  the  job.  In  due  course,  ow- 
ing to  prudent  administration,  of  the  Irishman,  quite  a  lot  of  funds 
were  available,  so  one  evening  the  town  council  sat  down  to  dis- 
cuss the  disbursement  of  these  funds.  The  Irishman,  always  re- 
membering the  antagonism  that  had  prevailed  previous  to  the  elec- 
tion said:  "Gentlemen,  to  my  mind  we  ought  to  have  a  dinner.  We 
should  have  a  good  pork  dinner.  We  should  have  pork  cutlets, 
sausages,  ham.  roast  pork,  and  boiled  pork.  We  ought  to  have  a 
reallv  good  blowout  with  our  friend,  the  pig."  The  motion  was 
put  to  the  council  and  carried  through,  without  any  objections.  The 
Jew  then  got  up  and  said:  "Well,  gentlemen,  I  have  no  objections 
at  all  to  my  Irish  friend  having  a  pork  dinner,  but  I  must  insist 
that  it  be  held  on  a  Friday."  (laughter).  Co-operation  in  the 
true  sense. 

Well,  gentlemen.  I  won't  burden  you  any  more  with  words 
of  mine,  and  will  call  upon  the  speaker  today.  Mr.  E.  M.  Feiker, 
who  quite  recently  became  associated  with  the  Society  for  Electri- 
cal Development,  well  known  to  all  of  us.  This  is  quite  recent  so 
we  cannot  judge  him  by  such  a  connection.  He  was  for  eight 
vears  Vice-President  of  the  McGraw  Hill  Company — the  large 
publishing  house  in  New  York.  More  recently  he  was  Assistant 
to  the  Secretary  of  Commerce,  of  the  United  States,  our  well- 
known   friend.  Herbert   Hoover. 

Gentlemen.  I  have  much  pleasure  in  introducing  Mr.  F.  M. 
Feiker. 

F.  M.  Feiker: — Mr.  President,  ladies  and  gentlemen,  when 
your  President  said  I  was  going  to  tell  you  stories,  he  reminded 
me  of  that  riddle:  What  is  the  difference  between  a  Scotchman 
and  a  cocoanut  ?  the  answer  being  that  you  can  get  a  drink  out 
of  a  cocoanut.  It  is  about  the  same  May  with  me  in  regard  to 
.story  telling.      I  am  in  the  same  class  as  the  Scotchman. 

When  I  came  in,  your  President  asked  me  if  I  had  anything 
serious  to  say.  I  said  "Yes."  He  looked  so  worried,  that  I  im- 
mediately went  through  my  little  black  book  to  find  all  the  stories 
I  ever  heard,  thinking  perhaps  that  would  help  to  make  the  lunch- 
eon a  success.     I   read  the  other  day  in  one  of  the  New  York  pa- 
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iboul  s  small  boj   who  had  been  in  i  high  school  orchestra  foi 
tour  years,   « m  1  had  heard  all  the  commencement  speeches.     Some 
one  asked  him  hoH   he  enjoyed  Commencement   this  last    rear    H* 
said,   "Oh,   it    was   like  all   tin-  others  tli.  \    all    km-M    when   to 

commence,  but  none  knew  when  to  Btop."  (laughter)  I  assun 
you  that  so  far  -is  I  am  concerned,  I  am  going  to  speak  about  that 
well   known   subject,   "Twenty    Minutes." 

I  was  tlso  reminded  by  your  President  s  introduction  in  which 
he  placed  me  with  various  titles  as  a  speaker,  of  that  old  storj 
that  came  from  i  alifornia,  about  the  original  of  the  word  "Realtor" 
1   always  think  of  that   story   when    1   am   introduced   with   ■  back 

id    of    titlfx.       The    word    was    coined    to    ui\e    a    lifting    profes 

i  title  to  real  estate  operation.  It  conns  from  two  Spanish 
words       real,  royal  ami  toro,  meaning  bull.       (laughter) 

It  would  be  very  hard  lor  an  electric  man  to  come  to  your 
i  ity  without  feeling  immediately  at  home.  Although  this  is  mj 
tirst  visit  to  Montreal,  and  the  first  time  I  have  stood  before  this 
particular  Association,  as  electrical  men  we  have  something  in 
common  to  talk  about,  and  the  serious  part  of  what   I   have  to  sa\ 

to  do  with  some  ot  those  conditions  that  we  have  in  common. 
I  suppose  that  all  the  orators  ot  the  day.  when  they  get  up 
to  speak  ahout  the  world  anil  the  relation  of  their  particular  part 
in  it.  start  out  by  laying  that  the  world  today  is  a  verv  different 
place  from  what  it  was  ten  or  twelve  \cars  ago.  Tin  complexities 
of  living  that  have  developed  during  the  last  hundred  years  in 
both    our    countries    have    brought     sonic    very    definite    and    serious 

problems  to  our  industry,  along  with  every  other  industry.  Thes< 
complexities  have  grown  up  in  spite  of  ourselves.     One  American 

ntly   made   a    rather   remarkable   survey    ot    the    rising   cost    oi 
igricultural      products   as     delivered    at    the    farm.      He   told   this 
story.      He   said   it   cost    him   more   now    to   park    his   hat   in   tin    aver 
igi    hotel  than  it  used  to  cost  his  family   tor  the  week's  supplv  of 
milk.       That    is    a    tact,    hut    you    cannot    pin    anything    on    anvhod\ 
tor  that.     Our  civilisation  todaj    his   grown    so  complex,  and   w< 
■ir-    all    part    ol    such   a    huge   machine,   that    everyone    has   a    tew 
more   motions    to    iro   through    to   arrive   at    the   same    final    result    we 
arrived   at    several   hundred  years  ago  and   i  verv    time    we   add   a   mo 
Hon   we   add   an   item   of  cost. 

We    all    know     Iimw     intiinat.lv     th.     electrical     industrv      is    asso 
I    with    all    p'  as.  s   ,,t    industry    today.       You    and    I    all    know     it. 
becaUSI     W«     are    in    the    electrical    business,    ret    the    average    person 

closelv    associated    with    the    electrical    industry,   that    Bome 

tunes    he   does    not    reali/.e    how    much    his    verv     life   depends    upon    it 

In  m\  own  personal  case,  in  the  morning  and  ot  course  I  havt  si 
electric  homi      I   suppose  mv    breakfast   is  completely    cooked  .1., 

tricallv.       I     Lret     into    an    electric    ear    and    ride    to    the    station         I     ao 
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to  the  Citv  of  New  York  from  my  suburb  in  an  electric  train.  I 
ride  on  the  subways.  I  have  all  the  other  advantages — light,  tele- 
phone, and  all  those  conveniences  that  constantly  add  to  the  com- 
plexity of  furnishing  me  with  the  necessities  of  life. 

That  complexity  has  brought  with  it  two  or  three  big  prob- 
lems, one  of  them  the  rising  costs  that  bother  us,  whether  on  your 
side  of  the  line  or  on  ours.  Two  or  three  fundamental  things  are 
at  the  bottom  of  those  rising  costs.  One  of  them  is  that  we  art 
struggling  under  tremendous  tax  burdens.  It  is  estimated  that  in 
the  states  at  least  12  billions  of  dollars  are  paid  in  Federal  and 
Municipal  taxes  alone,  which  means  that  extra  amount  of  wealth 
has  to  be  taken  out  of  production  and  applied  to  costs.  Many  of 
our  social  and  political  problems  all  seem  to  revolve  around  the  old 
question  of  supply  and  demand.  We  also,  both  in  Canada  and 
the  United  States,  desire  that  our  children  should  be  brought  up 
under  better  conditions  than  we  ourselves  were.  In  this  country 
of  America  we  expect  the  standard  of  living  to  be  a  rising  curve 
and  not  a  flat  curve,  and  so  as  we  look  ahead  we  can  see  luxuries 
becoming  necessities.  So  we  are  going  to  find  as  the  years  go  by 
not  decreasing  costs  but  increasing  costs.  Those  things  are  some 
of  the  serious  problems  facing  us  for  solution  as  men  in  the  in- 
dustry. 

When  I  was  in  Washington  at  the  Department  of  Commerce, 
as  assistant  to  Mr.  Hoover,  the  first  job  I  had  was  to  try  to  assem- 
ble some  of  the  programes  that  might  be  put  to  work  to  help  meet 
these  conditions  in  the  United  States.  Without  going  into  detail 
about  that  work,  because  there  is  no  time,  I  want  to  eliminate  a 
large  part  of  the  things  I  expected  to  say  today,  and  put  the 
answer  in  a  word.  It  seemed  to  be  found  in  two  broad  directions: 
First,  the  steps  that  men  as  individuals  may  take  in  working  out 
problems  to  come;  the  second,  the  steps  that  we  might  take  as 
groups  of  individuals  in  meeting  problems  collectively. 

Your  Chairman  introduced  the  subject  of  co-operation  and 
collective  action,  which  reminds  me  of  another  Scotch  story.  The 
townspeople  in  one  of  our  small  American  towns  met  one  evening 
to  discuss  plans  of  raising  a  large  sum  of  money  for  a  Y.  M.  C.  A. 
drive. 

As  you  know,  it  is  the  regular  scheme  to  have  tables  like 
this,  with  a  bunch  of  wax  works  like  this  at  the  head  table.  The 
ladies  sit  out  in  the  room  as  you  are  today.  The  Chairman  gets 
up  and  makes  a  wonderful  speech  (something  like  mine).  The 
town  is  divided  into  sections,  each  table  being  given  a  certain  part 
of  the  town  to  canvass,  and  then  everybody  jumps  up  and  sings 
"God  Save  the  King.': 

But  the  President  had  another  thought.  He  rose  to  his  feet 
and    announced:      "As   a   commencement   to    our   drive,    we   want   to 
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$15,000   before    we   leave   tin    room.      As   noon    as   the   mean 
;  it  had  Mink  in.  a  little  Hebrew  up  in  the  front  row   fainted 
isi       Two  Scotchmen  cam<    down  and  carried  him  out. 

I  sughter. 
The  little  Jew's   action  was  individual,  the  Scotchmen's  action 
w  as  co  op.  rai  ive. 

Two  broad  facts  stand  out  in  this  studi  ol  collective  action. 
-  that  it  i^  i  v>r\  simple  matter  to  decide  to  have  collective 
action,  and  it  is  a  t  rj  simple  matter  to  have  someone  make  Bpeech 
es  about  something  or  other,  hut  it  is  another  thing  to  put  action 
into  effect  in  industry.  The  problem  facing  business  men  is  not 
only  to  appreciate  their  opportunity  for  collective  action  in  indus 
try.  hut  to  carrying  it  through  it  is  necessary  to  have  some  ma 
chinery  to  put  collective  action  into  effect. 

We   all    know    what    a    tremendous   amount    of    material    is    filed 
awai   every  year  in  committee  reports,     i  do  not  know  of  another 

industry,  and    I    say    this   after  a    study    1    have   made  of   other   Indus 

tries,  that  is  organised  as  thoroughly  as  the  electrical  industrv 
when-  the  men  come   together   with  as   much   enthusiasm.      I    feel 

that  particularly  alter  sitting  through  a  we.-k  of  the  \.  K.  I..  A. 
meetings  in  New  >  ork.  when  four  or  five  hundred  men  sat  in  their 
shirt    sleeves    in    torrid    heat   and   discussed    intimate    problems   of    the 

electrical  business.  It  was  a  fine  exhibition  of  the  desire  of  men  to 
discuss  their  common  problems  together.  Vet  I  had  the  feeling 
after  that  wonderful  meeting  was  over,  that  machinery  was  neces 

-ary   to  carry   those   ideals   into   action   and    practice. 

Sow,  I  am  slated  as  a  member  of  the  Society  for  Blectrical 
Development.  I  have  not  time  to  talk  about  that  in  detail,  except 
to  show  why  I  see  its  relation  to  the  hroad  activities  of  the  indus 
try  through  organisation  in  the  sense  I  have  suggested.  The  So 
ciety  as  it  is  now  constituted  is  carrying  through  certain  definite 
grammes  which  are  part  ot  the  collective  work  of  the  industry 

.    whole.    It    can    help    you    put    electric    homes,    promote    lighting 

and  wiring  campaigns,  develop  the  electric  range  business, 
promote  electric    trucks. 

Other  broad  phases  of  the  need  tor  collective  action  is  found 

in    the    application    of    national    ideas    to    the    local     community.       I 

think  the  great  need  today  is  to  stop  talking  and  to  | » i ■  t  these  na 
tional  ideas  to  work  in  the  local  communities.  That  is  our  next 
step  forward,  and  in  that  particular  I  was  interested  in  the  discus 
sion  this  morning  that  took  place  on  the  question  of  customer  own 
ership.  This  has  great  possibilities  as  central  station  policv;  and 
should  be  applied  locally  in  terms  oi  location  conditions  as  a  meth 
od  ot  meeting  the  public  relations  ami  financing  problems  as  wt 
them  toda\ 
I    never   hear   co-operation   talked    without    recalling   thai    the 
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average  man  thinks  that  eo-operation  means  that  five  men  get 
together  to  carry  the  same  load  that  one  man  carried.  I  remem- 
ber a  story  I  saw  in  one  of  the  New  York  papers,  in  which  a  ware- 
house in  central  New  York  had  been  robbed  by  bees.  There  was 
a  small  hole  in  the  roof  of  the  warehouse.  Between  the  time  the 
honey  was  stored  and  the  discovery  of  the  robbery,  three  tons  of 
honey  had  been  carried  away  by  the  bees,  getting  through  a  small 
hole.  The  difference  between  the  load  one  bee  can  carry  and 
three  tons  of  honey  is  the  difference  between  co-operative  collec- 
tive action  and  individual  action.  Usually  bees  and  ants  art  the 
only  ones  that  have  discovered  that  fundamental  fact.  They  .ire 
not  going  to  all  carry  the  same  load.  They  all  get  together  and 
-tarry  a  bigger  load. 

YVe  in  the  electrical  industry  are  having  to  face  a  bigger  load. 
and  for  the  members  association  activity  and  collective  action  in 
these  various  matters  is  a  very  real  opportunity  today.  Within 
the  last  few  weeks  I  have  heard  the  President  of  one  of  the  biggest 
manufacturing  companies  say  they  expected  their  business  would 
double  in  the  next  seven  years.  Mr.  Hoover  in  a  recent  talk  and 
address  on  general  business  conditions,  has  said  that  what  we  need 
to  meet  these  problems  of  industry  that  are  facing  us  today  is  1>\ 
increasing  production.     That  is  the  only  answer. 

I  see  in  the  electrical  industry  necessity  for  more  production. 
I  see  also  in  the  electrical  industry  an  organized  group  of  men. 
not  only  organized  for  business,  but  I  like  to  think  there  is  some- 
thing that  holds  us  together  as  electrical  men  even  bigger  than  the 
profit  that  is  in  the  business.  I  am  always  reminded,  as  I  make 
a  talk  like  this,  of  Wells'  History.  Mr.  Wells,  with  his  remarkable 
ability  of  putting  down  the  history  of  the  world  in  a  volume,  puts 
two  thousand  years  in  a  paragraph.  He  starts  with  the  slime  ol 
the  sea  shore  and  concludes  with  the  World  War.  I  read  that 
book  and  said:  "What  will  America"  (and  I  think  of  Canadian-,  as 
Americans,  because  I  think  we  think  in  the  same  terms  of  our  busi- 
ness expansion),  "What  will  America's  paragraph  be  two  thousand 
years  from  now  when  another  Wells  writes  the  history  of  the 
world?  It  seems  to  me,  and  always  has  seemed  to  me,  that  just 
as  Rome  left  its  impression  in  war,  Greece  in  beauty,  this  great 
country  of  ours  is  going  to  make  its  contribution  in  commerce — but 
the  only  way  is  through  organization,  and  through  a  collective  un- 
derstanding of  the  problems  of  business.  In  the  electrical  industry 
organizations  we  have  a  tremendous  opportunity  for  that  kind  of 
ideal,  besides  the  opportunity  of  making  money.        (applause 

President:  —I  will  ask  our  Vice-President.  Mr.  Beaumont,  to 
extend  the  thanks  of  the  meeting  to  Mr.   Feiker  for  his  addn ;ss, 

R.  J.   Beaumont: — In   rising  to     propose  a      vote  of  thanks  to 
Mr.   Feiker.   I   would  like  to  call   the   attention  of  our  members   to. 
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mind   some    u    them  <>t    tin    association    work   tli.it   has   been 
n  recently.     I  have  in  mind  particularly  tin-  work  of  the  (  o 
operative   Association.      Perhaps  to  give  an   instance  of  the  result 
>  I    tssociation  work,  tin    most  important  result  lias  been  tin-  licens 

•  contractors  and  journey  nun.  This  means,  or  is  taken  to 
show,  that  ire  are  going  to  have,  very  shortly,  better  wired  homes, 
and  better  work,  and  more  conveniences  to  the  public.  The  result 
to  tli<  contractor  dealer  is  that  In-  has  in  si^ht  tin-  probability  oi 
getting    i  little  more  than  just  a  hare  living. 

Mr.  Feiker's  speech  seems  to  my  mind  to  give  many  construe 

t:\'     ideas    hc    mi<jhf    well    .  i<  1 1  >  | )  t .    and    I    would    add    out     more    word 

with  regard  to  the  Association  work,  and  that  is  we  need  tin  help 
oi   every   one,  even  the  smallest   contractor  dealer       without   that 

innot    get    \er\    tar. 

Concluding  I  wish  to  propose  that  a  hearty  vote  of  thanks 
I       _     •!!    to    Mr.       l'eiker      for   his   able,      humorous   and    instructive 

Applause). 

THURSDAY   AFTERNOON  TE4  HNICAL  SESSION 

Presidi  m       Gentlemen,    1    have    much    pleasure    in    calling 

this    m<  eting    to    order,    and    inasmuch    as     1     was    spoken    to    after 

this   morning's   meeting  about   the   trouble   many   speakers   had   in 

_    heard   because   oi    conversation   going  on,  and   also  trouble 

some   of   the   members   in   the   audien  e    had   <>f   listening   because 

of    tin     -aine    question,    I    would    ask    you    to    be    as    kind    as    you    can 

in  irrying  mi  incidental  conversations.  Make  it  as  quiet  as  pos- 
sible, if  absolutely  necessary,  or,  preferably,  retire  to  the  hack 
of  the  hall  to  carry  on  in  that  way.  It  is  rather  hard  luck  on 
th.-  speaker  to  lose  attention  of  tin    people  he  is  addressing. 

The  first  item  is  the  om    we  carried  o\er  from  this  morning's 

•  m  report  of  the  Technical  Section,  by  Mr.  I'.  .1.  Beau- 
mont. 

Tin  first  item  on  our  programme  is  the  report  01  tin 
II. « tne.il  Apparatus  Committee,  which  Professor  Christie, 
ipf  McGill  University,  is  presenting  in  the  absence  of  Mr.  Mors.. 
This    report,    you    will     find,    is    tin     first     report    published    in    the 

nee    Proceedings. 

Professor  i  'hristie  ? 

Prof.  (  iiRisTii  :  Mr.  Chairman,  I  am  sorry  that  Mr.  Mors. 
is  not  lure  to  present  this  report   himself. 

r.  port   in  Advann    Proceedings  Applause) 

President:  Gentlemen,  I  think  your  Committee  is  to  be 
\.r\    much  congratulated  upon  the  verj    excellent   report.     I   hope 

you    have   all    read    it.  hut    I    am    atraid    perhaps    you    have    not.   some 
iU.        It    e.rtainly    is    a    \.r\     valuahh.    uptod.it.      report,    deal 
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me  only   with   essentials.    1    do   not   see   sn  extra    word   in   it    that 
possibh    be  cut  out. 
Tin    main    thing   .it    these    meetings,   however,   i>    to   develop 
discussion,  and    1    think    Mr.  Christie   is  the  only   member  of  the 
mittee  present  who  will  lie  able  to  answer  any  questions  that 
come   up.      1   would  ask   you  to  develop  useful   discussion   on   this 
t    without  delay. 
In   the  meantime    I    hav<    some  extra   copies   here  of  the   Ad 
Proceedings    tor  the   use   <>t    those   who   have   come   without 
s. 

K.   Holder:      I   would  like    to  mention  the  Sew   Relay   Hand 
which  is  being  brought  out  bj   the  N.  E.  L.  A.  and  American 
tute  of   Electrical   Engineers.      I   have  a   fen    copies  of  a  de 
live  pamphlet  and  will  he  glad  to  furnish  anyone  interested 
in   the  subject   with   them.     The   handbook   will   cover  the   mattrr 
in    i  very  thorough  manner,  and  will  be  a  very  valuable  addition 
to  your  technical   library. 

President:  When  discussing  any  subjects,  1  would  be  glad 
if  you  would  mention  your  name  and  company  affiliation.  SO  that 
our  secretary  will  not  have  to  ask  me  the  name  every  time.  (let 
up   rind   say.    I    am    Mr.   John    Murphy,  ot    Ottawa. 

John    Murphy:     That's   my    name.      Might    I   ask   the   Com 
ttee  if  they  have  any  information  concerning  the  lightning  ar 
restcr   which,  if  my   memory   serves   me.  was   praised   by    Mr.    Roper 
of  the  Commonwealth    Edison  Co.  of  Chicago,  at  the   Mid-Winter 
rention  of  the   American   Institute  of  Electrical   Engineers? 
It    is    the    Autovalve     Lightning    arrester    made    by    the    West 
inghoiise   ( lompanj  . 

Prof.  Christie:      I  am  afraid   I  cannot  answer  that  question. 
-  not   in  close  enough  touch  with  the  Committee  in  the  prep 
ii    of    this    report. 

President:     Have    we  anybody    else   present    who  could   an- 
M  r.   M  urphy's  query  ? 
Evidently  we  are  all  behind  hand. 

That  is  a  regrettable  thing.     Mr.  Roper  stated,  if  my  memory 
es    me.    that    Hie    experience    ot    the    Chicago    Commonwealth 

Company    with    that    particular    arrester    was    miieh    more    satisfac 
irv,    if     I    .'iin    not    mistaken,    than    any    other    arrester    on    the 
-■t.     We  will  delegate  it  to  the  incoming  Committee. 

There    are     \aluahle    things    in    this    report     that    call     for    dis- 

on.     Is  there  an\   ipiestion  not  covered  in  the  report:     Don't 

be    afraid    to    ask    questions.       These    meetings    are    for    the    one    and 

benefit  <>t  all  of  us.     That  is  to  say.  if  anybody  has  any  (pies 
that   has   been   worrying   him   that  comes   within  tin'  scopr  of 
rlectrical  apparatus,  now   is  tin    time   to  ask   it.      Ignorance   is  no 
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sin.  hut  ignorance  when  you  have  the  opportunity  to  correct  it  be- 
comes almost  a   sin. 

W.  Maclachlan  :— I  would  like  to  draw  the  attention  of  the 
meeting  to  one  point  not  referred  to  in  the  report,  but  which  was 
emphasized  very  much  in  New  York  —  the  coming  use  more  and 
more  of  the  truck  type  switches  in  substations.  Where  you  have 
an  important  substation  with  fairly  crowded  conditions,  you  can 
mount  your  switch,  potential  and  current  transformers  and  small 
wiring  on  a  regular  truck,  if  anything  goes  wrong  with  it.  and 
have  it  replaced  by  a  spare.  All  your  work  is  then  done  in  the 
shop,  clear  of  any  chance  of  any  adjoining  oil  switch  going  up. 
I  had  the  pleasure  of  going  through  the  7th  Street  sub.  of  the 
United  Electric  Company.  They  are  going  in  more  for  that  type. 
I  think  anybody  in  charge,  particularly  in  crowded  conditions, 
would  be  well  advised  to  look  into  this  type  of  switch,  which  was 
originally  designed  in  England  some  years  ago  and  was  brought 
over  to  this  country,  where  it  is  becoming  a  real  necessity  in 
crowded   conditions  today. 

President: — Thank  you,  Mr.   Maclachlan. 

A.  A.  Dion:-  While  the  truck  type  has  incited  merit,  it  came 
out  in  discussion  in  New  York  if  I  remember  rightly  that  the  truck 
switch  as  developed  in  America  was  not  the  best  type.  That 
was  the  opinion  of  a  couple  of  British  engineers  who  were  present. 
Their  claim  was  that  in  trying  to  save  space  the  American  con- 
struction was  not  safe,  inasmuch  as  the  oil  circuit  breaker  was 
crowded  in  with  the  other  elements  in  a  small  space.  In  England 
it  had  been  developed  along  somewhat  different  lines,  where  the 
circuit  breaker  itself  was  separate,  taken  out  of  the  case  and 
mounted  behind,  where,  if  anything  happened,  it  wouldn't  des- 
troy the  whole  thing  and  tic  up  the  switch  board. 

President: — Mr.  Kaelin,  have  you  anything  to  say  on  this 
report?      Mr.  Gregory,  have  you  anything  pertinent  to  say: 

R.  J.  Beaumont: — 1  would  like  to  ask  Mr.  Maclachlan.  par- 
ticularly in  connection  with  his  Insurance  Committee,  if  he  has 
any  record  of  generating  stations  in  Canada  with  this  new  type 
of  protective  fire  equipment  that  the  American  insurance  com- 
panies  have  recommended.      I   believe  there  are  one  or  two. 

W.  Maclachlan: — They  have  some  protection  of  that  type 
at  the  balls,  but  very  little  has  been  done  —  that  is.  using  water 
as  protection.  You  don't  refer  to  the  carbon  dioxide.-  It  is  con- 
templated to  use  that  at  the  Falls,  although  the  idea  was  to  ar- 
range for  your  air  supply  to  be  cut  right  off  at  the  time  of  a  tire 
and  supply  carbon  di-oxide.  and  in  that  way  cut  out  your  oxygen 
from  the  atmosphere  getting  close  to  your  generator.  But  in 
putting  in  any  of  those  you  want  to  watch  and  have  valve  properly 
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equipped  and  quickH  opening,  as  somebody  might  open  it  at  the 
irrong  time  and  flood  the  generator  with   water. 

President:      i    was    very    interested    in    New     York    in    Mr. 
Stone's   paper  on  substations.      \s   w<    bave  automatic  subi  refer 
n  il  to  here,  I  think  it  might  be  interesting  to  hear  a   U  a   <>f  the 
things   Mr.  Stone  said.     He  advised  us  that   the  General    Electric 
Company   in   their   laboratory   in   Schenectady    had   now   manufac 

tured    vanillin    tubes    Up    tii    1.000    k\V    capacity.       These    twins    tan 

mow  be  so  used  that  not  only  will  they  change  alternating  current 
to  direct  current,  hut  operate  in  the  reverse  way.  Tiny  are  able 
to  derive  one,  two,  three  or  si\  phase  alternating  current  at  anj 
frequency    from    direct    current.      Mr.    Stone    therefore    predicted 

that    there    will    be    no    such    things    as    siil.  stations    ln    tin     future 

that  we  would  have  high  tension  direct  current  transmission  sys 
terns  with  a  valve  on  the  pole  to  step  down  to  2,200  three  phase 
60  cycle  alternating  current   tor  distribution. 

M\  vision  of  the  future  of  distribution  is  that  we  will  have 
the  2,200  or  perhaps  f.ooo  system  into  each  customer's  premises, 
by  mi  ans  of  a  had  covered  Bingle  conductor  cable,  the  had  being 
tin  common  ground.  Customer  will  furnish  Ids  own  transformer 
and  regulating  device  up  on  it.  so  that  he  can  control  his  own  volt- 

We  will  sell  in  hulk  at  2,200  to  each  customer,  and  allow  him 
to  make  whatever  use  he  likes  of  the  service.  I  believe  that  with 
this  sort  of  service  at  a  fair  rate.  \u  will  he  able  to  work  up  hea\\ 
Connections  on  our  system  to  a  point  where  we  may  expect  at  hast 
$100  per  annum  revenue.  We  may  have  to  give  very  many  more 
kW'Ils  than  we  do  today,  hut  as  everybody  who  has  studied  the 
question  knows,  our  energy  charges  are  not  a  very  critical  factor 
in  the  cost  of  service  to  householders,  the  critical  factor  being  the 
interest  on  the  large  investment  which  is  required  for  distribution. 

Applause 

We    would    like    to   get    some    more   discussion. 

.1.    II.    Tieimim.m  \  m  :       I    would    like    to    know    if    anyone    pres 
-  nt  has  had  experience  with  oxide  film  arresters  on  repeated  dis 
charges.     The  oxide   film  arrester  is  said  to  compare   favourably 
with  aluminum  cell  arresters   for  one  discharge,  but    I   would  like 
to  know  about   its  performance  on   repeated  discharges, 

A.  A.   I)io\:      \o  experiences  in  Ottawa. 

PbOE.    ChRISTII   :       S  one    iii    Shawinigan. 

I   would  be  glad  if  it  would  be  produced. 

tor   their   excellent    work.       Is   that    your    wish?  Applause) 

Now.   gentlemen,    if    there    is    no    more    discussion.    I    ino\i     tin 

adoption  of    this   report,  and   a   vote  <>\   thanks   to   the   Committer 
President:      I   am  afraid.   Mr.   Trimingham,   we   cannot   giv< 

Mm   an]    information.      If  there    is   any    information    in   the    room. 
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The  next  report  we  have  unfortunately  has  been  misprinted 
The  title  is  "Industrial  Co-ordination",  but  that  is  not  the  subject 
of  the  paper.  The  paper  is  on  "Inductive  Co-ordination",  which  is 
the  new  name  for  that  old  subject,  interference.  This  is  becom- 
ing dailv  a  larger  problem,  even  in  our  own  neck  of  the  woods, 
the  Province  of  Quebec.  We  are  up  against  the  question  of  in- 
ductive interference  all  the  time  now.  Whenever  we  want  to 
build  a  line  we  find  telephone  lines  along  the  highway  that  block* 
us. 

This  Committee   lias  done  excellent   work  this  year,  and  I   have 
much  pleasure  in  calling  on    Mr.  Trimingham  to  review  the  work. 

(Applause 
(See    Report    in    Advance    Proceedings.) 

J.  H.  Trimingham: — The  name  of  this  Committee  was 
changed  at  the  end  of  last  year  from  Inductive  Interference  to 
Inductive  Co-ordination,  as  it  was  thought  that  the  latter  name 
was   more   appropriate. 

This  report  deals  briefly  with  the  case  (probably  the  largest 
one  of  this  kind  on  the  American  Continent)  between  the  Shaw- 
inigan  Water  &  Power  Company  and  the  Canadian  National  Rail- 
ways. The  respective  lines  were  in  close  proximity,  but  no  trouble 
was  experienced  until  the  railway  company  decided  to  substitute 
telephone  dispatching  for  the  previously  existing  telegraph  dis- 
patching. When  this  had  been  done,  considerable  trouble  was 
experienced  owing  to  the  fact  that  the  frequency  of  the  induced 
currents  in  the  dispatching  circuit  was  of  course  very  close  to  the 
voice   frequencies   in    use. 

The  Shawinigan  Company,  in  conjunction  with  the  Bell  Tele- 
phone Company's  engineers,  and  the  Electrical  Department  of 
McGill  University,  undertook  exhaustive  tests  with  oscillograph. 
From  these  tests  it  was  decided  to  install  an  amplifier  and  loud 
speaking  set  in  the  place  of  the  head  set  from  which  the  train 
dispatcher  was  getting  very  severe  shocks.     This  has  given  satis- 
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faction  to  .-ill  parties.  I  believe  it  was  claimed  that  particularly 
had  noises  were  caused  in  the  telephone  circuit  diK  to  the  tact 
that  the  circuit  breakers  of  the  power  company   were  not  opening 

each    phase    at    precisely    the    same    instant. 

On  looking  at  Oscillogram  No.   1   it  will  he  seen  that  the  Bur 
_rs  set  up  in  the  circuit  when  the  breaker  is  open  (even  after  the 
circuit    breaker    had    been    very    carefully     adjusted)     are    not     ah 
solutely  in  time  phase. 

Oscillogram    No.    2,    which    we    had    to    put    on    another    sheet, 
shows    the    voltage    induced    to    ground    on    the    opening    of    the    cir- 
cuit breaker.      This  is  the  most   severe   condition   that    we   have,  and 
even    if  you    had   the   telephone   line    separated   at    a    very   great   (lis 
tance   from  the   power   line,  it   would   he   difficult   to  avoid    some    in 
duction   from   opening   a    line  of   this    nature. 

Oscillogram  No.  3  shows  exactly  the  same  condition  when 
the  circuit  breaker  is  closed. 

Oscillogram  No.  4  shows  the  voltage  induced  to  ground  on 
telephone  circuit  when  there  is  normal  operation.  It  can  be  seen 
there  is  nothing  there  which  will  cause  any  trouble.  When  the 
two  parts  of  the  Shawinigan  System  were  in  parallel  there  was 
a  slight-hum  in  the  telephone  circuit,  and  when  they  were  oper- 
ating out  of  parallel,  there  was  a  slight  beat  heard,  much  like  two 
timing   forks   slightly   out   of   synchronism. 

We  have  been  trying  to  go  on  the  principle  that  an  ounce  of 
prevention  is  worth  a  pound  of  cure,  and  it  is  our  experience  that 
if  a  real  effort  is  made  by  the  Company  --  whether  the  power 
company   or  telephone  company  to  get   in   touch    with   the  other 

interested  parties  before  new  construction  is  attempted,  nearly 
all  of  the  trouble  caused  from  interference  may  be  anticipated 
and  done  away  with.  1  have  been  out  once  or  twice  with  Mr. 
Larivicrc,  of  the  Quebec  Public  Service  Commission,  and  tried  to 
locate  a  line  as  far  as  possible  so  as  to  avoid  trouble,  and  we  found 
that  in  a  majority  of  instances  much  of  the  trouble  caused  tin 
power  company  is  from  the  small  telephone  interests,  which  are 
not  organized  in  a   way  to  help  out   tin    power  company. 

We  have  not  tried  to  recommend  the  adoption  of  any  set 
series  of  rules,  because  we  feel  that  this  work  is  being  done  under 
much  more  advantageous  circumstances  in  America,  where  they 
have  a  very  large  Inductive  Co-ordination  Committee,  with  about 
;".  members,  with  retained  consulting  engineers  to  advise  them. 
They  are  making  a  very  exhaustive  study  of  the  whole  situation, 
and  we  hope  that  when  that  is  done  we  will  be  able  to  profit  there 
by.  and  at  the  same  time  get  a  uniform  series  of  rules  for  every 
Province  in  Canada. 

I   think  that  is  all    J    have   to  say.   Mr.   Chairman. 

Applausi 
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R.J.  Beaumont  (In  Chair): — The  paper  is  now  open  for 
discussion,  and  members  who  have  questions  to  ask,  we  will  be 
very  glad  to  hear  from  them.  It  would  be  interesting,  perhaps,  to 
some  of  the  members  to  hear  from  other  members  as  to  their  ex- 
perience with  such  things  as  building  lines  parallel  to  the  telephone 
companies'  lines.  I  mean  today  in  the  Province  of  Quebec,  before 
we  build  a  line  in  a  rural  district,  we  have  to  make  an  application 
cussion  results.  If  there  is  any  member  who  has  an  interesting 
before  the  Public  Service  Commission,  and  sometimes  a  little  dis- 
cussion results.  If  there  is  any  member  who  has  an  interesting 
experience  to  tell  us  in  connection  with  his  negotiations  with  a 
telephone  company  or  municipalities,  I  believe  we  would  find  it 
very   interesting. 

There  is  another  point,  too.  that  is  worthy  of  consideration. 
and  sometimes  this  is  an  experience  we  meet  with,  of  a  little  tele- 
phone company,  with  no  finances  and  just  about  existing,  going 
along  in  a  very  precarious  way,  that  will,  when  the  power  com- 
pany decides  to  build  a  line,  make  claims  for  compensation  for 
all  kinds  of  troubles  that  are  supposed  to  have  been  caused  by 
the  power  company.  It  would  be  interesting  to  hear  from  any 
member  as  to  what  discussions  they  have,  if  any,  and  what  has 
resulted  —  this  is,  if  they  have  ever  been  compelled  to  pay  part 
of  the  cost  of  the  improvements  or  changes  that  have  been  neces- 
sary to  the  telephone  circuits. 

We  do  not  seem  to  be  getting  very  well  along  with  the  dis- 
cussion on  this  subject.  I  know  it  is  perhaps  to  a  certain  extent 
somewhat  new.  and  it  is  also  involved,  and  so  far  as  the  work  of 
the  Committee  goes,  they  have  only  been  working  for  two  years, 
and  the  work  has  not  reached,  as  Mr.  Trimingham  says,  very 
much  of  a  standardized  method  of  treating  the  different  divisions 
that  arise,  hut  it  there  is  anyone  here  who  can  give  us  some  ex- 
pression of  some  kind,  we  would  very  much  appreciate  it,  because 
Mr.  Trimingham  s  Committee  is  doing  important  work  that  is  go- 
ing to  he  available  to  all  the-  Companies,  and  I  think  we  might 
almost  ask  such  of  you  as  can  help  us,  to  do  so,  because  without 
your  co-operation  we  cannot  get  very  far.  I  would  like  to  im- 
press upon  you  very  emphatically  the  work  of  the  Committee  is 
going  to  have  very  beneficial  results  to  the  power  companies  and 
to  the  telephone  companies.  Incidentally  I  would  like  to  remark 
here  upon  the  hearty  co-operation  and  help  we  received,  and  all 
the  power  companies  have  received,  from  the  Bell  Telephone. 
At  times  it  seems  as  though  the  Bell  Telephone  Company  were 
working  harder  for  the  power  company  than  the  power  companies 
were   working   for   themselves. 

I  would  ask  you  again  for  someone  to  tell  of  some  little  ex- 
periences, so  that  this  paper  could  he  adopted  at  any  rate  with 
some   discussion. 
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P.   S.   Gbkoobi  :     "I    bad   a    small   connection    irith    tin    case 
which  Mr.  Trimingham  refers  to.     At   first   it  seemed  a   verj    ser 
problem  to  solve  but   when  the   Engineers  ol   the  Companies 
igether  and  it  was  omw  decided  that  it   was  not  a  legal  <|n< :s 
tion   but   «n   engineering   problem,  the   difficulties    wen     ill   over 
come  ami  a  satisfactory  remedj   applied  in  a  short  time,     .lust  sn 
I    is  the  problem  of  "Inductive  Co-ordination"  is  considered  in 
.'    light,  that  is.   in  .hi  engineering  problem,  there  will  be  no 
insurmountable  difficulties  to  be  met  with  in  its  solution,  but  the 
remedy  will  always  lit    with  the  engineers  and  not   with  the  law- 

John  Mi  rphy:  May  1  sai  a  word  more?  I  happen  to  be 
tin  individual  who  was  responsible  for  taking  tliis  famous  ca« 
out  'if  the  hands  of  the  lawyers  and  putting  it  into  the  hands  of 
tin    engineers;  that  must  be  my  excuse  t « »r  speaking  to  you   now. 

I  am  with  the   Board  of  Kail  way  Commissioners  for  Canada. 
That   Board  suddenly  received  a  telegram  from  the  Canadian  Ma- 
Telegraphs'  Solicitor,  to  the  effect  that  the  train  dispatcher 
in  th<    Lagauchetiere  station,   Montreal,  had  been  knocked   uncon 
scions    by    an    acoustic    shock;    and    that    that    was    not    the    first 

ble"  which  had  occurred  on  tln-ir  train  dispatching  lines. 
They  blamed  on  the  Shawinigan  Company,  and  they  appealed  to 
the  Hoard  ot  Railway  Commissioners  to  tackle  them  ami  get  a 
promise   that   it    would   never   happen   again  whatever   it    was! 

Two   representatives   of   the   Shawinigan   Company    rushed   to   Ot 
is  tin-  rtsiilt  of  an  appeal  b)   telegram.     The  representatives 
of  th-    Shawinigan  Company  and  of  the  C.    N.  Telegraph's   were 

■•  il    by    tin     Hoard   to   ilistiiss   the   matter   with   your    humble 
We  got  together  in  a  friendly  way.  and  the  Shawinigan 
Company  said  it  had  no  record  of  any  accidents  whatever,  or  any- 
thing unusual,  on  the  date  when  the  train  dispatcher  was  knocked 
s,  ions.      The    summons    by    telegraph    to   appear   at    Ottawa 

•h<    first   word  the  officials  of  the  Shawinigan  Company   hail 

of    anything    being    wrong.      At    my    suggestions    the    officials    ot 

both    organisations    returned    to    Montreal    ami    examined    the    lou 

sheets  of  the  Shawinigan  Company         the   h>«r  sheets  in  question 

being   generousli    handed   out    to   the    Telegraph    Company    repre 

sentatives   just    as   it    they    were   all    working    for   the    Shawinigan 

Company,   a    beautiful    sign   oi    co-operation,   in    my   own   opinion, 

ki*1        i   good  deal  of   investigation   it    was  discovered   that   at   the 

moment    tin     train    dispatcher    was    knocked    unconscious,    a    high 

n  switch  had  In  in  opened  at   Shawinigan    Kails         BiJ   miles 

The  Hill  Telephone  Company's  expert,  sat  in  at  this  meet 

ing,  and    I    would   liki    to   paj    a  tribute   to  that   company    as   well 

as  'In    officials  of  the   Shawinigan   Company,   for  the   manner   in 

which  thc\    went   into  this  whole  matter.     The  immediate  solution 
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n[  t !  •  difficulty  was,  as  Mr.  Trimingham  said,  to  take  the  "h<  ad 
Bet'  ofi  the  dispatcher,  and  put  in  ■  loud  speaking  set,  which  en 
abb  d  linn  to  get  1 1 i ~-  messages  without  fear.  The  work  ol  the  Com 
mitti  ■  included  the  making  <>t"  these  oscillograms;  and,  bo  far  as 
I  kii.iv*.  the  legal  < -ml  of  the  question  has  never  been  brought  up 
again.  The  Board  of  Railwai  Commissioners  have  never  heard 
«rord  about  this  matter  again,  and  the  officials  of  the 
tlin-    companies  the   power  company,   telegraph   company   and 

the  telephone  company,  the  members  of  the  Committee,  as  I  un- 
derstand it.  have  been  working  in  the  utmost  harmony,  just  as  it 
employed  by  a  single  individual.  I  feel  I  would  like  to  pay  tlds 
trili  t-  to  the  officials  of  the  three  companies  on  their  methods 
of  co-operation,  at  this  opportunity.       (  Applausi 

R.  .1.  Bkai  movi  :  1  wish  to  thank  Mr.  Murphy  very  mucli 
for  his  remarks.     It  there  are  any  members  of  the  Bell  Telephone 

Compani     present,    we    would    very    much    like    to    hear    it    they    ha\< 

anything  to  say  on  this  subject. 

Any  more  discussion,  gentlemen? 

This  apparently  closes  the  discussion,  and  it  it  is  your  wish 
I  will  DMMre  the  adoption  of  this  report,  and  shall  he  glad  it  you 
will  signify  in  the  usual  manner.         (  Applaust 

Tin  next  item  on  the  programme  for  the  afternoon  is  the 
report    of    the    Meter    Committee,    and    shall    he    glad    to    hear    from 

M  r.    I  folder.        y  Applause  | 

Report    in    Advance    Proceedings) 

K.  Holder:  In  presenting  this  report,  of  which  advance 
eopii  s   have   been   distributed,    1    would   like  to  briefly   go  over   a 

f. •«  ■  tie  subjects  not  entering  into  them  fully  because  you 
will    I  ..•    an   opportunity   of    reading   the    report    itself.      We   ask 

•  ince    to   enable    us    to   make    ourselves    of    use    to   you.      We 

would  like  you  to  brimr  your  meter  problems  to  us.  We  represenl 
an  important  branch  of  tin    industry.     We  have  on  our  Committee 

a  lar^e  number  of  manufacturt  rs'  representatives  and  feel  our 
selves    well   organised    to  take    up   the    problems   of   meter   users    with 

the  manufacturers  and  obtain  the  co-operation  which  we  have 
beard    BO    much    about. 

The  next  subject  in  our  report  is  the  maintenance  of  meter 
accuracy  .    and     we    publish    a    table    of    tests     results.       This    shows    a 

number  of  results  spread  over  a  long  period,  and  we  have  only 
one   case   in   this   table,  of   somewhere   about    15,000   meters,  of   a 

meter  over  I')  per  cent  fast.  Tin-  majority  are  accurate;  ami  a 
t'  w  art  slow,  alter  they  have  been  in  service  tor  the  seal  period 
and  longer.  Tin  record  of  meters  which  have  been  in  service  a 
very  *hort  time  show  up  quite  a  number  inaccurate  compared 
with   those    which   have   been   in   service    for  a    long  time.   This   euipha 

^iz.  >   what   vve  have  been  trying  to  press  home,  that   we  must   try 
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to  handle  meters  more  carefully.  It  we  have  to  bring  in  meters 
for  sealing,  we  must  try  to  handle  them  very  carefully,  otherwise 
they  will  be  damaged,  and  damaged  a  great  deal  more  than  by 
leaving  in  service. 

I  would  also  like  to  draw  your  attention  to  section  of  report 
on  handling  of  meters  from  the  point  of  view  of  the  manufacturer. 
He  has  in  many  eases  been  dealt  with  a  little  unfairly.  We  re- 
commend that  meters,  when  received,  especially  if  sent  by  rail. 
should  he  at  least  inspected  before  presenting  to  he  sealed,  other- 
wise  you   may   put   yourselves   to   unnecessary   expense. 

Regarding  meter  specification.  This  matter  is  being  handled 
by  a  section  of  the  Canadian  Engineering  Standards  Association, 
who  arc  holding  another  meeting  tomorrow,  and  hope  to  be  able 
to  publish  a  specification  shortly*  Good  work  in  the  line  of  new 
developments  has  been  done  by  this  section.  Most  meters  are 
now  being  produced  along  standard  lines,  and  credit  is  due  to  the 
manufacturers  in  meeting  the  wishes  of  meter  users.  Another 
ease    of   co-operation. 

We  briefly  touch  on  the  question  of  cheeking  polyphase  meter 
connections.  Last  year  it  was  brought  up  that  the  wrong  con- 
nection of  polyphase  meters  was  still  the  subject  of  most  inac- 
curacies. We  have  outlined  a  few  methods  of  cheeking  up  to  find 
if  polyphase  meters  are  correctly  connected. 

We  report  on  the  subject  of  instrument  transformers,  to  as- 
sure our  members  that  most  transformers  being  sold  for  the  pur- 
pose are  an  accurate  part  of  their  metering  equipment.  The 
question  has  been  raised  as  to  whether  instrument  transformers 
are  not  introducing  inaccuracies.  If  care  is  taken  in  selection  and 
us*    of  transformers   no   large   errors   will    be   met    with. 

We  report  on  the  question  of  measurement  of  power  factor 
and  maximum  demand.  This  is  a  big  subject  with  our  commer- 
cial friends.  They  have  asked  for  instruments  which  will  give 
them  readings  upon  which  to  base  their  bills  so  as  to  correctly 
charge  the  customer  when  he  is  using  his  load  at  a  low  power 
factor.  We  list  the  different  types  of  instruments  being  pro- 
duced, and  suggest  ways  they  can  be  used  to  give  you  the  reading 
you  want.  We  also  suggested  to  the  Power  Sales  Committee, 
clauses  which  you  should  put  in  your  contracts.  —  or  which  we 
think  you  should,  to  take  care  of  these  particular  points  —  that 
is.  power   factor  and   maximum   demand. 

We  considered  the  question  of  reading  of  demand  meters. 
This  is  an  important  subject.  The  increasing  use  of  indicating 
demand  meters  requires  a  system  of  retaining  a  record  of  their 
indication.  If  you  have  them  reset,  then  the  record  is  destroyed. 
We  have  outlined  two  schemes  in  use  by  which  a  permanent  re- 
cord can   be   obtained. 
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We   asked  the   manufacturers  to  till   us  something  about   the 
manufacture   of   meters.     One   of   tin    manufacturers   kindly    pre 
pared  a   short   description  of  tin-  method   tin  \    us<    in   making  up 
meter  magnets. 

You  will  notice  this  year  we  have  several  developments  in 
the  meter  line  the  outcome  of  the  Canadian  Standards  Asso 
ciation.     The  manufacturers  arc   producing  meters   which  endeai 

our   to  comply    with    the    wishes    of   tin     list  rs. 

The  big  work  of  the   V   K.  I..    \.   Meter  Co tittee  this  year 

has  been  a  complete   revision  of  tin     Metermen's   Handbook,     We 

.•ill  know  ot  this  hook.  The  ikw  book  is  a  complete  revision, 
brought  up-to-date,  and  will  contain  information  which  has  never 
been    published    before.      I    would    advise    all    those    interested    to 

obtain   a   copy. 

In    conclusion    1    would    like    a    wide    discussion    of    our    report. 
We    have    several    meter    men    ot    prominence    here    today. 

ipplausi 
R.  .1.   Beaumont:      Before  opening  the  discussion  on  the  Meter 
Committee's   carefully    prepared    report,   there    is   one    little   thing 
I    would   like  to  mention.      I   think   the  members  of  the    Meter  Com 
mittee    deserve    the    Order    of     Merit    because    of    all    the    Committees. 
I    sic   they    seem    to    be    well    represented    here    this    afternoon.       Out 


THIS  Meter  Measures  Maximum 
Demand  AND  Watt  Hours 


Two  accurate,  reliable,  ami  popu- 
lar  Instruments  combined  into  one 
case  the    Sangamo    Wait     Hour 

ami  tli«-  Lincoln  Demand 
Meter.  Basil)  and  quickly  In- 
stall) d.  Easily  handled  a  small 
switch  enables  measurement  of  de- 
mand either  on  a  watt  or  voll 
Ampere  basis  t  he  latti  r  "\  er 
will.-   range  of  power  factor. 

Write   either   the    Sangamo    Blei 
trie  i  ...  of  Canada,   Ltd..        .•)■  The 
Lincoln      Meter      «...      Ltd.,      TO- 
RI >\Ti  i  —  tin-  literature. 


Lincoln-Sdnqdmo 
/    meter 
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of  a  Committee  of  about  ten,  I  can  see  seven  or  eight  in  the  room 
now. 

There  is  one  question  I  would  like  to  ask,  but  will  not  put 
to  some  of  the  members  of  the  Committee.  I  will  just  suggest 
what  might  be.  It  is  relative  to  cost.  I  will  now  ask  Mr.  Hig- 
man  if  he  will  address  the  meeting.        (Applause) 

O.  Higman: — Mr.  Chairman  and  members  of  the  Association, 
it  gives  me  a  good  deal  of  pleasure  to  meet  you  once  again.  I  may 
say  that  it  was  nearly  thirty  years  ago  when  I  first  joined  the 
Association,  and  I  see  very  few  indeed  of  the  members  present 
who  were  members  then.  My  friend  Mr.  Dion  is  one  of  them 
but   I    am  sorry  to  say  very  few  now   remain. 

I  have  a  few  regrets  also  to  offer  in  connection  with  the 
mete*  subject.  I  regret  that  so  little  progress  has  been  made  in 
connection  with  the  seal  period  matter ;  I  regret  that  the  Associa- 
tion when  making  their  demand  did  not  make  it  more  moderate 
and  I  also  regret  that  because  of  the  insistence  of  the  Association, 
so  much  time  has  been  lost.  Now,  as  to  the  ten  year  period,  as 
you  know  the  Act  at  present  gives  the  central  stations  a  six  year 
period.  That  is,  a  meter  is  legally  in  use  for  a  period  of  six  years. 
At  the  expiration  of  six  years  unless  reinspected  it  becomes  il- 
legal. Mr.  Holder  called  attention  in  his  report  to  the  exception- 
ally small  number  of  meters  that  were  outside  the  limit  of  error 
permitted  by  the  law  at  the  expiration  of  the  six  years.  I  would 
point  out,  however,  that  the  statistics  from  our  Inspectors  do  not 
agree  with  those  of  the  Association.  The  meters  that  are  brought 
to  us  by  the  larger  Companies  for  test  before  being  fixed  for  use 
are  90  per  cent  accurate  because  they  have  been  overhauled,  ad- 
justed and  tested.  The  meters,  however,  that  come  from  the 
smaller  Companies  and  which  come  directly  to  our  Inspectors  tell 
a  wholly  different  story.  We  find  in  the  record  of  those  meters 
that  at  least  25  per  cent  of  them  are  outside  the  limit  of  error 
permitted  by  the  law  or  approximately  (5  per  cent  slow  and  9 
per  cent    fast. 

In  spite  of  the  fact  that  the  law  gives  you  six  years  before 
retest  is  necessary,  we  find  Companies  bringing  in.  during  the 
first  three  or  four  years  of  the  test  period,  a  large  number  of 
meters  for  reasons  best  known  to  themselves.  During  the  fiscal 
year  ending  the  31st.  of  March  last  not  less  than  36,000  meters 
were  brought  in  by  the  Companies  before  the  test  period  expired. 
Now.  why  were  they  brought  in?  Obviously  the}'  were  wrong,  or 
they  would  have  been  left  in  use.  You  will  doubtless  say  they 
were  slow  and  that  you  were  taking  care  of  your  own  interests. 
Very  good  1  have  no  objections  to  offer  in  this  respect.  The 
law  cannot,  however,  recognize  one  party  above  the  other.  We 
cannot   admit  that  our  attention   is  to  be  jjiven  solelv   to  the   fast 
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ra  and  leave  the  Companies  to  attend  to  tin  inters  that  are 
slow.  Thai  ia  1 1 * » t  tin  spirit  nt  tin  Weights  and  Measures  system. 
^  <  are  dealing  with  the  subject  from  the  point  <>t  \n\s  >>t  accur 
ate  devices  tor  measuring  the  commodity  which  i>  sold  through 
them.  It  means  little  to  us  whether  they  I-  slow  <>r  whether  thej 
be   fast  tin    meter  becomes   illegal   it    the  error   is  outsidi    tin 

limit  permitted  hy  the  Act.     It  will  thus  be  seen  that  we  have  do 
opinion   in  the   matter. 

I  think  I  might  1><  permitted  to  allude  for  a  moment  t<>  the 
practice  in  rogue  in  many  of  the  larger  cities  <>t  the  United  States 
nil  with  your  permission   I  shall  read  the  following  statements: 

SEW  VORK 

I).  C.   Meters,  periodic  tests : 

Up   to  25   .nop.,  .'in  mos. 

25  to  _'<•<)  amp.,  in  mos. 

200  to    hki  amp.,   12  mos. 

Over    km»  :nii|)..  (!   inns. 

Installation   tests    within   60  il.i\s. 
\    ('.  meters  periodic  tests: 

I  p  to  25  amp.,  single-phase,    12  mos. 

Over  25  amp.,  single-phase,  24  mos. 

Up  to  50  amp.,  poly-phase  24  mos. 

Over    150  amp.,  poly-phase,    12   mos. 

Single  and  poly-phase,  not  ov<  r   100  Itw.,  2,000  volts,   12 
mos. 

Single  and  poly-phase,  over    I00kw.,  _'.<)oo  volts,  «>  mos. 

I  ■ -t  In  tun    or  within  60  days  of  installation. 

\1K   UK-  W 

1).   ('.   meters   periodic   trsts: 

Up   to   .lit   amp.,    18   mos. 

over  50  .imp..    \-   mos. 

Installation   inspection   within   30  days. 
\     (  .   meters,   periodic  tests: 

I  )>  to  _'."»  .nil]).,  single  phase  ■'{•>  mos. 

Over  25  amp.,  singli   phase  24  mo 

Polj   phas<    up  to   150  amp.,  24  mos. 

I'olv    ph.ist     over    I'.O   .imp..    12    mos. 

Installation   inspection   within   .'<<>  days. 

ILLINOIS 

I).  ('.  meters,  periodic  trsts: 
Up  to  50  amp.,  18  mos. 

<  )m  r    ")()  .imp.,    1  _'    mos. 
Installation   ti  sts  within  60  davs. 
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A.    C.   meters,  periodic   tests: 

Up  to  25  amp.,  single-phase,  meters  meeting  code  re- 
quirements.   18    mos. 

All  others.  30  mos. 

Over  24  amp.,  single-phase,  24  mos. 

Self-contained  poly-phase,  not  over  50  kva.,    12  mos. 

Self-contained  poly-phase,  over  kva..   24   mos. 

Transformer  meters  not  over  50  kva..  24  mos. 

Transformer  meters  over  50  kva..   18  mos. 

Installation  test  within  12  mos.  and  inspection  within 
60  days. 

MONTANA 

D.  C.  meters  periodic  tests: 
Up  to  25  amp.,  24  mos. 
Over  25   amp.,   18  mos. 

Installation   tests   immediately   before   or   within    60   days 
of    installation. 
A.   C.   meters,   periodic   tests: 

Up   to  25   amp.,  single-phase   36  mos. 
Over  25  amp.,  single-phase.  24  mos. 
Self-contained  poly-phase  up  to  50  kw..   18  mos. 
Over   50  kw..    12   mos. 

Poly-phase    meters    with    current    or    current    and    poten- 
tial  transformers.   -24   mos. 
Test  before  or  within  60  days  of  installation. 
This  information  was  obtained  in  January  of  this  year. 
Now,  it  does  seem  to  me  that  in  cities  like  New  York.  Chic- 
ago and  Detroit   where   the  Companies  make  the   test,  a  ten   year 
period   would   be    in    vogue   did   not   the    State   authorities    demand 
something  different.      It  is  the  intention  of  the  Department  to  re- 
vise the   Electricity   Inspection  Act  at  the  next   Session   of   Parlia- 
ment   if  this   may    lie    found   possible.      There   are    some    features   of 
the  Act  that  may  be  deleted  and  other  requirements  to  be  inserted. 
Under  the   British   North  America  Act  we  are  confined  strictly  to 
the    weights   and   measures   system,   that   is.   providing  the   primary 
standards,  testing  standards  and  the   testing  of  all   measuring  de- 
vices through  which  commodities  may  be  sold. 

I  notice  an  item  in  the  paper  in  regard  to  the  use  of  wax  for 
sealing.  This  is  a  subject  that  has  occupied  my  attention  from 
time  to  time  for  a  good  many  years,  as  to  whether  or  not  we  should 
substitute  lead  tags  for  the  wax  sealing.  There  is  just  one  dif- 
ficulty in  the  way  and  that  is.  that  with  the  wax  and  seal  we  are 
enabled  to  make  an  impress  of  the  date  of  the  inspection  so  that 
in  addition  to  our  index  card  we  have  the  date  on  the  seal  of  the 
meter.      This    mav    seem    a    small    matter  but   it   is   a    real    difficulty 
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insofar  as  tin    Department  is  concerned  and   1   bave  not  yet   round 
.iti.    method  that  will  help  us  out  as  a  substitute. 

1  feel  sure  that  I  hav«  endeavoured  to  administer  thi  \et 
is  favourably  and  in  aa  friendly  a  manner  towards  the  Companies 
is  if  has  been  possible  for  a  public  officer  to  do.  I  have  tried  to 
meet  you  mi  all  occasions  in  friendly  way  and  to  do  everything 
in  reason  to  meet  the  views  of  the  Companies.  It  1  have  failed  in 
some  instances,  do  not  blame  me  personally  l>ut  you  may  blame  the 
law.  or  the  Government,  or  the  system  but  I  <lo  not  think  that  I 
.mi  guilty  of  withholding  ■  friendly  ear  to  the  Companies. 

Applause 

H.  J.  Him  mont:  On  behalf  of  the  Association  1  would  like 
in  i  \pr<  ss  our  thanks  and  appreciation  to  Mr.  Higmari  tor  coming 
here  today,  and  also  to  thank  him  very  much  for  the  encouraging 
unofficial  news  he  has  given  us.  There  is  one  little  point  1  would 
likr  to  ask  Mr.  Higman.  Perhaps  he  might  not  wish  to  reply, 
but  we  would  take  it  as  being  unofficial  that  is.  at  the  pr<  s<  nt 
time  it  is  tin  practice  of  all  power  companies  to  declare  before  no 
tary  the  voltage  in  each  village  or  town  they  operate  in.  In  mak 
ing  these  declarations  each  year,  it  often  occurs  to  many  of  us  as 
to   whether   these    records    will    ever   be    cheeked    up,  whether 

steps  are  imminent,  or  coming  in  the  future,  by  which  the  figures 
w i    report   will  actually  be  tested  on  the  ground. 

< ).  Higman:  The  requirements  in  the  annual  report  arc 
generally  for  statistical  purposes.  We  have  a  great  many  inquir- 
ies   from    the    trade    and    others    to    furnish    particulars    as    to    tin     in 

stallations  in  the  different  localities  throughout  the  country.  Some 
sales  agent  may  want  to  sell  you  something  and  seeks  his  infor 
mation  as  to  the  system  in  a  particular  place  from  the  Depart- 
ment. He  may  want  to  know  the  voltage  and  if  D.  C.  or  A.  ('. 
and  whether  2,  ■'!  or  f  win  or  whatsoever  the  conditions  may  be, 
and  this  «ve  are  enabled  to  furnish  him  through  the  information 
contained  in  our  annual  report.  We  require  the  information  you 
furnish   for  the   Departmental    Blue    Hook   and   for  no  other  purpose. 

H.  .1.  Hi  \i  mont:  Thanh  you  very  much,  Mr.  Higman.  It 
probably  might  be  a  good  thing  for  both  the  power  companies  and 
the  public  to  have  the  voltages  checked,  so  that  everyone  would 
know  the  conditions  are  as   declared. 

<  ).    IIk.m\\:        I    max    say    m    reply    that    the    voltagl     to  he   main- 
tain" d    to   a    particular   customer   does    not    come    within   our    jurisilu 
turn.      W<     in.i\    t.  st    tin     voltagl     1 1  *r  our   own    in  format  ion   or    w.     may 

ti  st    it    it    required    to    do    so  bj   the  Company  to  ascertain  it   his 
switchboard  instruments  are  correct.     But  insofar  as  the  consumer 
in  i  rin  d  the  voltage  requirements  should  be  dealt  with  by  your 
Public   I  tdit\    Commissions. 
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R.  J.  Beaumont: — Thank  you.  The  nutting  is  now  open  for 
discussion.  Perhaps  it  will  he  interesting  to  hear  some  word  from 
the   manufacturers. 

E.  Holder: — Might  I  be  permitted  to  add  to  Mr.  Higman's 
figures?  In  the  United  States  meters  are  tested  on  an  entirely 
different  system  from  the  one  followed  in  Canada.  Most  of  the 
State  Commissions  specify  that  meters  shall  he  tested  after  install- 
ation and  after  a  period  which  they  decide  —  every  three  or  four 
vears.  The  Companies  maintain  their  own  meter  inspectors,  who 
go  around  and  test  meters  in  situ  without  disturbing  their  oper- 
ation. They  connect  the  testing  apparatus  in  the  premises  and 
test  the  meter  where  it  is  with  whatever  load  may  be  put  upon  it. 
The  meter  is  left  undisturbed  and  adjusted  if  found  inaccurate. 
It  is  adjusted  by  the  company  inspectors,  subject  to  regulation 
by  the  Public  Utility  Commissioners.  This  is  entirely  different 
from  our  system,  and  no  comparison  can  be  made  with  our  system 
of  bringing  meters  in  for  test.  Canada  is  the  only  country  where 
the  mter  is  brought  in  from  the  customers  premises  at  the  end  of 
the  period  for  reseal.  Meters  are  not  saled  in  the  United  States 
by  any  outside  authority.  The  are  sealed  by  the  Company.  The 
Company  is  allowed  to  go  to  the  customer's  premises  and  check 
the  meter,  but  the  instruments,  method  of  testing  and  the  test  re- 
sults have  to  be  submitted  to  the  Commission,  who  supervise  the 
test  and  make  sure  it  is  carried  out  in  a  proper  manner. 

O.  Higman  : — Perhaps  you  will  permit  me  one  word  more  in  re- 
ply to  my  friend  Mr.  Holder.  The  question  at  issue  is  not  as  to 
where  the  meters  art-  tested  or  by  whom  they  may  be  tested  but  is 
altogether  connected  with  the  test  period.  I  imagine  that  the 
large  Edison  Companies  in  New  York  and  Chicago  must  require 
a  fairly  large  army  of  meter  testers  to  comply  with  the  three  or 
three  and  a  half  year  test  period  required  by  the  States  already 
mentioned.  The  fact  however  that  the  Companies  are  permitted 
to  test  meters  in  situ  does  not  relieve  them  of  the  necessity  of 
bringing  in  meters  for  examination  and  adjustment.  Those  of  us 
who  have  visited  the  large  testing  Laboratories  of  the  New  York 
and  Chicago  Companies  must  have  been  impressed  by  the  large 
number  of  men  constantly  at  work  testing  and  retesting  meters 
that  have  been  brought  in.  They  are  compelled  to  bring  them  in 
for  the  same  reason  that  you  gentlemen  bring  in  your  meters  be- 
fore the  expired  period  in  Canada.  You  cannot  persuade  me  that  a 
delicate  piece  of  apparatus  such  as  an  electric  meter  will  stay  out 
indefinitely   without   readjustment. 

R.  .1.  Beaumont: — There  is  one  little  point  I  am  rather  inter- 
ested in  myself,  and  that  is  whether  the  manufacturers  have  any- 
thing to  say  with  reference  to  the  type  of  box  that  different  box 
companies  are  turning  out.     At  the  present  time  the  box  has  been 
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standardised  by  different  manufacturers  in  (  anada,  and  it  might 
be  interesting  to  know  it  meter  companies  approve  ol  the  box  as 
it  is.  or  have  any  desires  or  wishes,  or  changes  tiny  might  think 
necessary,  because  the  power  companies  arc  buying  these  boxes, 
and  there  wil  l><-  a  good  many  of  thera  on  the  different  systems  in 
.-.  short  while. 

S.  B.  I.ims:  Mr.  Chairman,  in  regard  to  the  question  of 
boxes,  I  think  the  manufacturers  are  more  or  less  willing  to  give 
the  companies  what  they  arc  prepared  to  pay  for.  They  <h>  not 
want  to  give  them  anything  for  nothing.  It  seems  to  me  possible 
tin  question  of  boxes  and  standardization  of  them  would  be  refer 
red  to  one  or  other  of  the  committees  to  bring  in  recommendation 
to  manufacturers  as  to  what  is  required. 

Referring  to  Mr.  Higinan's  remark  I  think  the  members  of  th» 
Association  would  he  interested  to  know  of  the  cooperation  we 
have  experienced  during  the  last  year  as  manufacturers  between 
Mr.  Higman's  Department  and  the  individual  manufacturers.  When 
Mr.  Higman  was  discussing  with  his  Inspectors  the  new  recom- 
mendations, they  made  definite  proposals,  then  Mr.  Higman  ex- 
tended to  each  manufacturer  an  invitation  to  come  to  Ottawa  and 
discuss  the  proposals  with  one  view  of  not  insisting  upon  anything 
which  would  really  increase  the  cost  of  meters  unless  it  was  ah 
solutely  essential.  I  know  as  an  individual,  and  I  think  I  am 
speaking  for  every  manufacturer,  we  were  all  delighted  to  get 
the  invitation  and  see  the  cooperation  Mr.  Higman  was  willing 
bo  give  to  us. 

H.  J.  Beaumont:  Thank  you  very  much.  Mr.  Lines.  The 
time  is  pressing  and  we  have  still  got  a  rather  extensive  program- 
me to  complete  inside  of  a  short  while,  hut  it'  there  is  any  further 
discussion.    I    will   be  glad   to   hear   it. 

E.  A.  Stanger:-    I   would  like  to  know   if  any  of  the  oper 
atinj;  companies  have  had  experience  with  meters  which  have  been 
installed   in   exposed  places,  such   as   verandahs   or   hack    porches, 
when-  they   are   subjcl  to  dampnss   and  extreme   changes   of   tein 
perature. 

Mh.  Holder:  I  might  give  one  instance  that  came  in  our  De 
partment  last  year,  of  meter  which  consumer  complained  was  go 
ini;-  wrong.  It  was  outside  the  house,  in  the  winter  time,  with  tein 
peratures  varying  all  the  way  from  zero  down  to  20  below,  and 
meter  was  found  fast.  When  brought  in  and  tested  in  the  t.  m 
perature   of   the   test    room,    it    was    found   to   be    O.    K. 

A.  E.  Dion:  In  connection  with  that  what  Mr.  Holder  said. 
being  in  charge  of  the  meters  for  the  Ottawa  Electric  Company, 
we  have  had  instances  of  met*  rs  i  xposed  to  extreme  cold  outside. 

ami  in  hot  places  of  almost    100  degrees,  and   we    found   meters   slow 

m  every  east.     They  slow  up  by  <\eess  ot  title  r  heal  or  cold. 
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J n  connection  with  manufacture,  Mr.  Higman  suggested  a 
lead  seal  be  substituted  for  wax.  It  is  an  important  thing  to  keep 
the  date  of  inspection  on  the  meter.  The  only  ease  where  we  have 
had  trouble  at  all  was  where  the  wax  dropped  out,  due  to  manu- 
facturer's fault  in  constructing  the  sealing  cup.  If  it  had  been 
made  wider  at  the  base  where  the  wax  could  slip  right  in.  nothing 
coud  pull  the  way  out. 

A  Member: — Mr.  Higman  raised  the  point  of  the  number  of 
meters  that  are  falling  down  before  the  time  period  has  expired. 
We  know  a  certain  nnumber  of  meters  break  down  in  service,  and 
they  art-  compelled  to  come  in  and  be  repaired.  I  do  not  know 
whether   Mr.   Higman  includes  them. 

O.  Higman: — The  meters  I  refer  to  are  those  brought  in  dur- 
ing the  first,  second,  third  and  fourth  year  for  causes  which  we 
do  not  know.  Doubtless  it  includes  the  meters  that  break  down 
and  are  in  need  of  repairs.  The  smaller  Companies  have  to  trust 
our  Inspectors  very  largely  to  look  after  their  meters.  I  have 
one  Company  in  mind  where  they  had  neglected  to  bring  in  their 
meters  at  the  expiration  of  the  six  year  period  and  it  was  only 
when  our  Inspector  threatened  to  enter  suit  against  them  that 
the  meters  were  brought  in.  Some  three  or  four  hundred  meters 
were  involved  in  this  case.  They  were  finally  brought  in  by  the 
Company,  tested  by  our  Inspector  and  again  put  into  service  and 
subsequently  we  received  a  very  nice  letter  from  the  Company 
thanking  us  for  forcing  them  to  bring  the  meters  in  as  it  had 
meant  a  good  deal  of  money   in  their  pockets. 

K.  .1.  Turley: — On  the  question  of  resealing  meters  and  seal 
period,  I  believe  that  90  per  cent  of  trouble  is  due  to  rough  hand- 
ling on  the  part  of  our  installers.  I  think  that  is  a  point  we  dealt 
with  in  Meter  Committee's  report;  and  the  point  we  have  spent 
a  lot  of  time  on  in  the  last  couple  of  years  is  to  find  methods 
whereby  meters  will  be  protected  in  transportation.  The  smaller 
companies  are  not  subjected  to  so  much  risk,  because  the  bigger 
companies  handle  so  many  more  meters  in  shipment.  Another 
point  is  they  will  bang  the  seals,  and  a  lot  of  meters  which  are 
only  out  two  or  three  years  are  broken.  The  wax  seal  has  some  ad- 
vantages in  that  way.  If  the  meter  gets  a  hard  enough  bang  to 
break  the  seal,  it  should  be   retested. 

R.  J.  Beaumont: — Thank  you  very  much,  Mr.  Turley. 

A  gentlemen  got  up  in  the  back  to  enter  into  the  discussion  ? 

F.  A.  Chisholm: — I   will   bring  it  up  under  Time   Contracts. 

R.   J.    Beaumont: — Any   further   discussion? 

A.  P.  Doddridge  : — We  brought  in  some  115  meters  during 
the  past  year  which  had  been  fifteen  to  sixteen  years  in  service, 
and  there  was  only  one  out  of  the  115  that  was  outside  Govern- 
ment  requirements. 
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I  ).    Higman:      I    was    just    wondering   wh}    be    wasn't    in    jail. 

Laughfe  i- 

h.  Hoi.im  n :  \I.i\  I  alao  mention  fin  spirit  "t  co-operation 
shown  by  Mr.  Higman 's  Department?  In  drawing  up  proponed 
in  u  regulations  he  submitted  these  regulations  to  tin-  Canadian 
Electrical  Association,  and  ire  bad  an  opportunity  of  discussing 
them  with  Mr.  Hignian.  I  want  to  add  my  tribute  to  that  <>t  Mr. 
I  in'-.  At  our  meetings  are  always  looked  upon  him  as  l>< ting  will 
in<r  to  meet  us  in  every  way  possible.  I  think  Mr.  Higman  is  to 
r>  ongratulated  on  the  co-operative  spirit  shown  both  towards 
tlx    power  companies  and   meter   manufacturers.  Applausi 

\  A.  Dion:  I  wish  to  second  what  has  been  said.  It  seem 
id  quite  unnecessary  for  Mr.  Higman  to  assure  this  meeting  that 
Ik-  was  friendly  to  the  companies.  I  can  bear  witness  to  this,  and 
his  d<  sirr  to  meet  us  at  every  turn.  He  has  gone  just  as  far  in 
that  direction  ss  he  could  do  as  a  public  official,  and  it  is  a  simple 
act  of  justice  to  pay  this  tribute  to  him.       (Applause) 

A.  (i.  Grier:  I  merely  wish  to  add  that  Mr.  Higman  has 
met   us  more  than   half  way. 

K.  .1.  TVrlry:  I  would  like  to  congratulate  tin-  Committee 
of  tin  Canadian  Electrical  Association  that  arranged  to  have  Mr. 
Higman  a  member  thesi    thirty  years.       (Applause). 

I!.    .1.    Beaumont:     Any    further   discussion? 

As   that   seems   to  close   the  discussion.    I    move   the  adoption 

of    this    report,    and    will    be    glad    if    von    will    Signify    vour    wish. 

Applause ) 

The  next   item   is  the  report  of  the  Overhead   Systems  Com 
mittee.   Mr.    Dion,  <  hairman. 

S  •     Report   in   Advance    Proceedings 

A.  A.   Dion:     The   report  of  the  Overhead   Lines  Committee 
l  '»•_';{   is   not   very   voluminous,  and    I    am   only   touching  on   a 

few    ot    the    points.      The    first    move   of   the    Committee    w.-is    to   send, 
a    circular    to    all    the    member    companies,    asking    them    what    siili 
jects    tiny    wished    the    Committee    to    take    up    .ind    consider   during 
the  year        what  their  problems  w<  n         and  this  report  deals  e\ 
clusively  with  these  things  suggested  by  member  companies. 

<  )m    oi   the  subjects  was  with  regard  to   l>.  C.  cedar  as  com 
pared  with  cistern  cedar  poles,  particularly  with  reference  to  rot 
tin-   ->t   the  sap  wood  nf  the   farmer.     This  subject   was  not  dealt 
with  by  the  Committee,  because  it  is  now   in  the  hands  of  the  En 
gineerinjg  Standards  Committee,  who  have  alreadi    had  one  meet 

■  n  the  subject.  Thej  intend  to  treat  it  thoroughly  with  the 
object  oi  bringing  out  some  working  specifications  at  ■  later  date 
An\  work  w.  might  do  on  this  subject  would  Ih  s  duplication  or 
o\  erlapping   of  their     t  torts. 
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One  Bubjccl  which  occupied  our  attention,  and  mn  upon 
which  tin-  companies  expressed  considerable  curiosity,  iras  that  of 
temperature  indicators  on  transformers.  We  regret  to  sai  m 
did  not  get  sufficient  response  from  the  few  companies  thai  hare 
had  experience  with  them  to  bring  in  any  satisfactory  conclusions, 
or  anything  that  would  be  of  use  to  the  member  companies.  Wt 
are  passing  it  on  to  the  next  year's  committee  to  further  study  the 
subject.  There  has  really  been  little  experience  in  this  country. 
and  it  would  be  unfair  to  bring  in  recommendations  .it  this  date. 

( >ni    other  question   we   wen    ,i-.k<  d  to  consider   was  the  con 
struction    to   be    used    at    Street    corners.      As   you   know,   on    account 
of    the    automobile    traffic,    cities    arc    rounding    the    corners    of    the 
streets    wherever    possible,    to    make    it    easier    to    return.       Where    a 
single   pole   is   used  at   the   corner   to  carry    two   lines   at    right   angles, 

it  s,  tins  that  the  simplest  waj  of  getting  over  the  difficulty  is  to 
put  in  two  poles  and  carry  one  line  over  the  other.  However,  this 
u  i-  nut  in  a  questionnaire,  because  we  had  been  asked  to  consider 
it.  hut  there  was  so  much  diversity  of  opinion  from  those  who  re 
sponded.  and  so  much  indifference  from  the  greater  number,  it 
did  not  seem  to  sufficient  importance  to  hrin<;  in  any  recommend- 
ation. 

The  subject  was  suggested  by  a  manufacturing  company,  the 
non-fusing  of  large  transformers.  Consensus  of  opinion  of  your 
committee,  and  of  those  who  replied  to  the  Committee's  inquiries 

on  the  subject,  was  that  it  would  he  inadvisable  to  omit  fuses  even 
on  transformers  of  very  larire  sixes  because  where  transformers 
W(  -  hanked  it  was  necessary  to  have  selective  action  in  order  that 
one  defective  transformer  might  not  cause  the  hurn-out  of  tin-  whole 
hank.  It  was  pointed  out  however  that  in  underground  work. 
transformers  installed  below  the  ground,  fuses  had  to  he  omitted 

because  if  used  they  would  have  to  he  placed  in  water-tight  con- 
tain- rs.  leaving  no  vent  for  expulsion  of  gases.  What  seems  to  be 
needed,  in  the  opinion  of  your  Committee,  is  a  better  fuse-box  and 
betteT  fuses  for  transformers  of  large  size  or  operating  on  high 
voltages. 

Mr.  Dion  then  read  the  balance  of  his  report,  from  the  foot  of 

page    35,    and    page    86,    of    the    Advance     Reports. 
J  \r    then   continued   on    with  : 
Wi     ilid    not    do    vary    much.       Most    of    the    matters    that    present 
ed  themselves  have  been  so  fully  dealt  with  by  the  \KI.A  reports 

of  this  vear  and  last  vear.  it  seemed  foolish  to  go  over  the  same 
jfronnd.         I  Applause,  i 

H.  .1.  BeaI  most:  Before  opening  this  paper  for  discussion. 
I  would  like  to  sav  a  few  personal  words  with  reference  to  Mr. 
Dion.      1   do  not    know    whether  you  are  all   aware   that    Mr.    l)ion   has 

been  i*onnectcd  with  the  Association  tor  a  long  while,  and  has  fill- 
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ed  the  offices  of  President  and  Vice-President,  and  today  he  is 
an  example  to  all  our  members.  In  addition  to  helping  on  the  work 
of  the  various  committees,  Mr.  Dion  is  ever  ready  to  take  a  trip 
to  New  York  and  Chicago  and  represent  us,  and  continually  is 
ready  to  give  us  advice  in  the  direction  of  the  Association.  To- 
day we  find  him  working  as  hard  as  a  member  that  has  only  been 
with  us   for  one  year.        (Applause.) 

The  meeting  will  now  be  carried  on  by  Mr.  Trimingham,  of 
the   Southern   Canada   Power  Company. 

.1.  H.  Trimingham  (in  chair): — Gentlemen,  this  paper  is 
open   for  discussion. 

In  connection  with  the  discussion,  there  is  one  item  that  oc- 
curs to  me,  namely,  in  connection  with  requirements  for  crossings 
of  power  lines  over  communication  circuits.  Last  year  we  had  one 
instance  where  we  were  called  upon  to  give  clearance  of  ten  feet, 
where  the  Bureau  of  Standards  required  six  feet  for  the  same 
voltage,  over  communication  circuits.  I  am  sure  if  the  Association 
follows  Mr.  Dion's  recommendation,  that  we  take  some  action  in 
connection  with  this,  it  will  receive  favourable  consideration  on 
the  part  of  the  Board  of  Railway  Commissioners. 

Would  any  one  like  to  discuss  this  paper? 

Wills  Maclachlax: — There  is  one  point  that  I  would  like 
to  bring  out,  but  which  is  not  touched  on  in  the  report,  on  over- 
head lines,  but  the  question  of  the  training  of  linemen  will  have  to 
receive  some  consideration  by  this  Association,  and  by  the  util- 
ities generally,  than  it  has  been  receiving  in  the  past.  Possibly  in 
looking  at  some  three  hundred  utilities  in  Ontario  I  get  a  glance 
on  those  that  a  man  does  not  get  dealing  with  one  utility,  but  the 
trained  lineman  and  foreman  is  getting  to  be  a  scarcer  and  scarcer 
article.  I  saw  a  bunch  of  linemen  and  line  foreman  together  before 
a  superintendent  about  three  months  ago.  and  I  threw  the  ques- 
tion of  grounding  into  the  conference  just  to  see  what  happened- 
There  wasn't  one  who  knew  why  they  grounded.  Now  these  sim- 
ple things  that  are  A  B  C  to  the  man  in  the  electrical  work,  or  the 
engineer  who  lias  gone  into  it.  are  not  understood  to  any  great  ex- 
tent by  the  working  force.  The  handbook  for  line  construction 
is  of  value  to  the  engineer,  but  to  put  it  into  the  hands  of  the  line 
foreman,  or  the  straw  boss,  or  the  lineman  that  wants  to  go  up  in 
the  business,  is  not  of  great  value.  In  the  XELA  they  are  develop- 
ing a  course  for  linemen  —  a  straight  educational  course  for  line- 
men. Quite  recently  I  went  over  a  scries  of  questions  put  to  line 
foremen,  or  linemen  who  want  to  become  foremen,  with  the  Com- 
monwealth Edison  Company.  I  doubt  very  much  if  many  en- 
gineers could  go  through  those  questions  and  get  anything  like  a 
mark  after  they  have  been  through  them.  We  have  to  develop 
some   method,   and    I    would   like   to  see   the   Association   make    it   a 
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part  of  the  duty  (it  tin    Overhead  Systems  Committee  tor  the  com 
in£  year  to  tit.il  with  the  human  element  in  overhead  construction. 

Applaus<  . 

.1.   H.  Thiminoham:     Thank  you,   Mr.   Maclachlan. 

A.  A.  Dion:     1m  speaking  of  the  work  of  the  Overhead  Com 
niittee,   1   omitted   entirely   to  Bpeak   of  t    very   important   subject 
which  is  dealt   with  in  the  printed  report,  and  one  upon   which  it 
would  be  interesting  .uul  valuable  for  this  Association  to  hear  from 
member*    who  arc    familiar   with    it.  and    1    would    be  glad   to   he    per 

mitted  to  read  a  fen  paragraphs.  I  refer  to  the  3-phase,  s-wire. 
v .000  volt  distribution.  I  would  like  to  read  a  small  extract  of 
what    your   Committee    says   about    it. 

read   from   page   92  of  the   Advance    Proceedii  e 

Applause 

A  MEMBER:  Mr.  Chairman,  the  question  of  fuses  comes  up 
so  often.  I  think  Mr.  Dion  ought  to  he  asked  to  mention  briefly 
the  system  developed  at  Ottawa  for  fuse  wires.  He  put  that  in 
the  report  of  tin  SKI. A.  I  think  he  ought  to  have  mentioned  it 
here. 

H.    .).    Everest:      In    connection    with    the    use    of   the   common 
grounded  neutral  System.     I  would  like  to  ask  if  any  of  the  (ana 
dian  Companies   have   hat!  experience   with   this   System.      As  every- 
one  knows   the   common    grounded    neutral    system    makes    use    of   the 

same  wire  for  the  neutral  of  hoth  primary  and  secondary,  refer- 
ring,  of  course,   to  a    t    wire,   ■'!    phase.    t-,000\     system. 

I  have  transferred  one  of  our  towns  and  tin  results  have  been 
very  satisfactory.  At  first  I  felt  rather  reluctant  to  make  the 
change,  not  because  of  any  lack  of  confidence  in  the  system  hut 
from    a    safety    point    of    view. 

In  the  past  we  have  always  instructed  our  linemen  that  prim- 
aries ami  secondaries  must  he  kept  as  far  apart  as  possible  and 
th.  u  on  introducing  this  new  system  we  instruct  them  to  tic  hoth 

ndary  and  primary  together.  It  looked,  at  first,  as  though  it 
would  cause  confusion  and  it  took  me  sometime  to  make  up  my 
mind  it  was  possible  to  make  the  change,  this  is  a  point  which  re- 
quires careful  attention  and  tin  I.iin  Department  should  he  in- 
structed as  to  why  it  becomes  possible. 

.1.  H.  Triminoham:  I  think  tlnre  is  a  question  before  Mr. 
Dion  in  connection  with  fusing  transformers.  You  win  asked  to 
give   some   information   that   you   Lra\>    tin     \|    I    V 

A.  A.  Dion:  This  is  a  ittle  scheme  our  line  superintendent 
-nt  up.  We  found  our  linemen  used  wrong  fuses  because  they  did 
not  have  the  right  on.-.  \\<  got  a  little  leather  pocketbook  with 
vertical  si « turns,  ami  iii  i  .nil  section  certain  sizes  of  fuses  wen 
put  in.  tin    number  of  amperes  capacity  being  market  on  tin-  poc 
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kctbook.  Several  sizes  of  fuses  were  put  in,  cut  to  the  right 
length.  On  the  other  side  of  the  folder  there  is  space  where  card 
slips  in.  which  gives  the  facts  as  regards  the  size  of  fuse  to  use  on 
different  capacities  of  transformers.  Each  lineman  carries  one 
in  his  pocket,  and  once  a  week  has  got  to  produce  it  to  show  he 
has  a  full  stock  of  the  different  sizes.  A  member  of  the  NELA 
happened  to  know  about  it,  and  asked  that  we  should  give  him  a 
photograph  of  it  that  he  might  put  it  in  the  NELA  report.  He 
thought  it  a  very  nice  thing. 

Wills  M aclachlan: — In  connection  with  the  four  wire 
grounded  proposition.  The  City  of  Toronto  have  been  operating 
that  way  for  about  twelve  or  thirteen  years.  Their  Superintendent 
put  it  in.  and  if  you  go  back  in  the  Proceedings  of  the  CEA  vou 
will  see  report  from  Mr.  Mills,  either  in  1911  or  1912,  giving  full 
details  of  the  system  he  put  in  at  the  time.  They  are  having  no 
particular  trouble  with  it.  As  a  matter  of  fact  they  run  a  single 
primary  away  out  to  the  transformers,  and  then  put  the  trans- 
former ground  on  to  the  ground  of  the   secondary. 

E.  A.  Stanger  : — I  might  say  that  our  Company  cut  over 
a  town  this  spring  from  3  phase  2,200  V  distribution  to  four  wire 
three  phase  common  neutral,  due  to  growth  of  a  heavy  load  about 
three  miles  from  the  substation.  As  our  standard  secondary  con- 
struction is  on  vertical  racks  with  the  top  wire  grounded  at  every 
transformer  and  house  service,  the  only  new  wire  required  was  a 
neutral  for  three  phase  feeder  to  a  single  phase  line  to  a  summer 
colony.  The  neutral  was  not  carried  farther  than  this  single 
phase  ine  but  was  derived  from  the  bank  or  power  transformers  at 
the  end  of  the  feeder,  grounded  and  run  a  short  distance  back  to 
pick  up  a  few  customers. 

This  scheme  of  using  one  wire  for  primary  and  secondary 
neutral  and  carrying  it  in  the  top  position  of  the  vertical  second- 
ary allows  simple  identification  of  the  neutral,  among  other  ad- 
vantages. 

Thorough  grounding  can  not  be  too  heavily  stressed  when 
operating  a  common  neutral  system.  A  case  occurred  on  this  cut- 
over  that  brought  this  home  forcibly.  The  single  phase  line,  re- 
ferred to  was  cut  over  to  one  phase  wire  and  the  neutral.  Some 
time  afterward  we  received  a  telephone  call  to  the  effect  that  all 
sockets  in  customer's  house  were  charged.  Investigation  showed 
that  premises  were  not  grounded,  and  that  considerable  potential 
existed  between  secondary  and  ground.  After  installation  of 
ground  wire  this  disappeared. 

Besides  the  article  mentioned  in  the  Electric  Journal,  there 
have  been  several  articles  and  considerable  correspondence  in 
"Electric  Light  &  Power"  by  Mr.  Hood,  who  is  responsible  for 
the  first  of  this  type  of  installation  in  Canada. 
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\\IiiI<    tins    system    baa   not    been    in   operation    verj    Ion 
4.000  .'..'UK"  \ult-N.  so  t.ir  no  trouble  has  developed  outsidi    of  on< 
which  originated    is   far   aa   we  can   make  out    in   ■   potential 
transformer  in  the  substation. 

The  feeders  cut  o\<  r  w<  n  nol  tu  a  ones  bt  anj  means.  It 
bad  grown  gradually  and  some  ol  it  might  havi  been  expected  to 
show  weak,  spots  under  tin  higher  operating  voltage.  This  has 
not  In  in  tin  case,  however,  which  would  seem  to  indicate  thai 
then-  is  an  ampli    factor  ol   safety. 

A  lesson  learnt  from  the  cutover  was  that  a  verj  ran  fi  I 
survey  of  the  work,  to  the  end  ol  the  last  primary  s|iur  should  l>e 
made  a  few  days  before  the  work  is  begun  and  the  whole  operation 
•  napped  out  on  paper  and  divided  up  into  sections,  depending  on 
tin-  force  available,  with  written  instructions  covering  each  item 
to  be  done  with  a  time  schedule  for  each. 

The  particular  cutover  which  included  roughly  si\  miles  ol 
primary  was  made  from  nin<  o'clock  Sunday  morning  to  <>  o'clock 
m  tin  afternoon,  and  included  reconnection  of  each  single  trans 
former  and  pow<  t  bank  and  replacement  <>t  a  few  spans  of  prim 
ary.  Tin  work  was  done  with  nine  nun.  including  foreman  a 
group  of  three  at  the  substation  when  the  busses  wire  rebuilt,  and 
a  new  II.  T.  transformer  installed,  and  two  groups  of  two  climb 

■  rs    and    a     foreman.  Applause.  ) 

.1.  II.  Tkiminoham:  The  next  item  on  the  programme  is  th< 
report  of  the  Underground  System  Committee,  Mr.  Kenyon. 
Chairman.  Is  Mr.  Kenyon  present?  It  there  anyone  who  could 
take  this  paper  tor  Mr.  Kenyon:     It  not.  we  will  have  it  tomorrow. 

ACCOUNTING   SECTION 

Chairman,  MR.  W.   PAXTON    LITTLE 

Treasurer,  (  anadian   Niagara  I'owir  Co.,  Niagara   Falls,  Out. 
Treasurer,  The  Niagara  Palls   Power  Co.,  Niagara   Palls,   N.  Y. 

Chairman:  Tin  meeting  will  now  conn  to  order.  Mr.  Davies 
has  been  kind  enough  to  tiki     i   fen    minutes  from  presiding  over 

tin    general    meeting   and   as   he   is   here   with    us   now.    I    would    liki     to 
(  all  on   him   tor  a   I.  -\    n  marks. 

Mil  Davies:  I  have  verj  great  pleasure  in  coming  hen-  and 
welcoming  all  who  an  attending  this  section.  This  is  the  first 
real  meeting  tin    Accounting  Section  hav<   ever  held.     We  have  had 

some   small    meetings   previously,   hut    tor   some    reason   or  other    havi 

never  bad  a  real  meeting.  It  is  very  pleasant  indeed  tor  me  to  si. 
such  a  good  attendance  todaj  ami  I  hope  it  is  onlj  an  earnest  be 
ginning  <>t  very  much  larger  attendances  in  tin  furure.  Mr.  Little, 
I  will  introduce  him  to  yon,  is  from  tin  <  anadian  Niagara  Power 
Company,  oi  which  In  is  Treasurer.  I  think  he  is  also 
Treasurer  ol  tin   American  Niagara  Power  <  ompany.  He  lias  been 
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Chairman  of  your  Committee  for  the  last  year  and  we  havt-  great 
pleasure  in  leaving  this  Section  with  him  as  Chairman.  I  am  sure 
you  will  all  gain  something  in  knowledge  from  this  meeting  and 
I  will  ask  you  to  assist  him  with  some  discussion  on  all  problems. 
It  would  be  really  most  helpful  and  would  be  more  valuable  even 
than  the  printed   reports.         (Applause) 

Chairman: — I  am  sure  we  all  appreciate  having  Mr.  Davies 
tome  in  and  open  the  meeting.  Mr.  Davies  has  been  a  great 
help  to  me  and  to  those  members  of  the  Committee  who  have  done 
work  for  the  Accounting  Section  for  the  last  year.  The  Account- 
ing Seetion  has  functioned  in  the  Canadian  Electrical  Association, 
but.  I  think  due  to  the  Mar.  it  slowed  up  considerably  and  ceased 
to  function  for  perhaps  two  or  three  years.  Col.  Street,  my  pre- 
decessor as  Chairman  of  the  Accounting  Section,  made  a  valiant 
effort  last  year,  but  largely  owing  to  pressure  of,  other  duties, 
could  not  give  the  matter  the  attention  it  required  and  did  not 
have  a  great  deal  of  success.  It  is  particularly  gratifying  to  have 
with  us  so  many  representatives  from  the  N.  E.  L.  A.  who  held  a 
uniting  here  yesterday  and  are  with  us  at  this  Convention.  That 
is  the  right  kind  of  spirit.  I  would  like  to  see  more  of  our  people 
go  down  to  New  York  and  attend  sessions  there.  I  am  quite  sure 
vou  would  be  very  welcome  there,  just  as  the  N.  E.  L.  A.  people 
are  welcome  here  in  Montreal.  It  certainly  is  very  pleasant  to 
come  to  Montreal  and  we  are  glad  to  be  here,  although  we  don't 
like  your  hot  weather.  It  is  pretty  warm,  and  we  are  late  and  be- 
hind in  our  schedule.  The  first  Committee  report  was  Accounting 
Education.  Mr.  Louis  Kon  was  Chairman  of  this  Committee  but  I 
notice  he  is  not  now  in  the  room,  so  in  order  to  keep  the  meeting 
going.  I  will  call  on  Mr.  Jansen  to  give  us  the  report  of  the  Com- 
mittee on  Accounts  Payable  Records. 

The  gentlemen  can  either  read  their  reports,  which  are  already 
printed,  or  they  can  abstract  them,  and  afterwards  we  will  have 
some  discussion  on  the  reports  as  they  are  printed. 

Mr.  Jansen: — Mr.  Chairman  and  Gentlemen.  My  report  is 
a  very  brief  one.  The  work  of  the  Accounts  Payable  Records  Com- 
mittee was  mostly  done  by  correspondence  because  of  the  difficulty 
of  getting  the  members  together  —  they  residing  in  different  cit- 
ies. The  members  of  the  Committee  prepared  a  description  of  the 
methods  of  handling  Accounts  Payable  Records  and  likewise  sub- 
mitted forms  in  use  by  their  own  companies.  These  were  forwarded 
on  to  Mr.  Davies.  Chairman  of  the  National  Committee,  and  whom 
it  is  a  great  pleasure  to  have  with  us  today.  His  Committee  in- 
vestigated the  methods  of  some  92  companies.  I  believe  that  their 
report  as  printed  and  presented  at  the  recent  Convention  of  the 
N.  E.  L.  A.  at  New  York,  which  I  had  the  pleasure  of  attending. 
is  available  to  all  the  members  that  are  interested  in  that  nartictilar 
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work.  This  is  about  -ill  I  liavi  to  say,  Mr.  Chairman.  The  report 
ut  tli>  S  I  I  .  A.  covers  the  proceedings  very  fully  from  the  time 
the  invoice  ^  received  from  the  Purchasing  Department  until  tin 
account   is  paid.        I  applause 

Chairman:      I-  there  am    gentleman   uln>   would   like  to  dis 
cuss  the   Report  or  make   any   suggestions   in   regard   to  the   work 
of  tin    (  ommittce    "i  Accounts   Payable   Records,  or  ask  any  ques 

M it.  Jansen:      I  might  say  that  the  Report  oi  the  N.  E.  I..  A 
iio.  n  not  deal  with  any  machine  methods  which  are  in  use  by  some 
of  the  larger  Companies,  the  Report  dealing  rather  with  the  meth 
ods  ni  nsi   h\   averagi    Companies. 

Chairman:      Mr.   Davies,  is  there  anything  yon  would  like  to 

Mil   Davies:      I   do  not  know,  of  course,  how    far  the   report, 

pn  -.  ntation  of  which  was  made  to  the  N.  K.  L.  A.  may  be  applic 
able  to  conditions  In  Canada,  but  I  may  say  that  in  our  investiga- 
tion in  the  United  States  w<  found  then-  wen-  no  great  differences 
I  may  say  that  one  of  the  most  interesting  methods  !  found  was  in 
use  h\  a  Company  in  Tennessee  where  it  was  found  inconvenient 
to  as*  in  Accounts  Payable  Ledger.  This  condition  we  found  bo 
general  in  our  investigations  that  for  that  reason  we  avoided  it  en 

tirelv.    hut    it    is    a    question    whether    that    method    would    be    favored 

inadian  Companies.  One  of  the  outstanding  features  was 
that   no  invoices   left   the     Accounting      Department.     The   prices 

ihown  on  a  copy  of  the  Purchase  Order  which  was  sent  to 
th.    source  of  the  purchase.      Arrival   of  the  goods   was  noted   on 

this  ropy  and  it  wa>  returned  to  the  Accounting  Department.  Upon 
its   receipt,  the   invoice   was   extracted    from   the    tiles   and    passed    tor 

payment.     One  advantage  of  this  system  was  that  it  prevented  loss 

of  invoices  and  tin  .  were  always  a  source  of  record.  I  am  given 
to  understand  that  the  system  worked  satisfactorily.  There  would 
he  objections  from  people  who  would  say  they  never  saw  a  copy 
of  the  invoice,  hut  I  understand  that  was  provided  for  on  the  I'ur 
chas<     (  )rder. 

One  more  point.  The  Companies  that  an  keeping  them  seem 
perfectly  of  opinion  that  tiny  should  he  kept,  hut  we  have  found 
that    the    hulk    of    the    Companies    now    do    not    keep    Accounts     Pay 

able  Records  and  they  would  seem  to  he  an  obsolete  and  unnecea 

-irv     tunction.       'I'll-     forms     ire    not    standardized    at    all.       They    all 

accomplish  the  same  purpose  and  mostlj  the  differences  are  ■  mat 

ter  "t  persona]  preference.  I  do  not  think  the  report  is  absolutely 
perfect,  vet.  in  the  opinion  ol  th<  Committee,  it  was  the  best  vv. 
could  do  tnuii  tin  information  available,  and  while  we  submitted 
tin  Report  is  covering  only  some  92  Companies  when  it  was  pre 
sented  to  tin    National   Association,  vet  the  number  ol   Companies 
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actually   investigated   was      approximately   between   two   and   three 
hundred.        (Applause) 

Mr.  Johnstone: — Mr.  Chairman.  I  do  not  want  to  bore  you. 
nor  appear  to  be  anxious  or  create  a  discussion,  but  Mr.  Davies 
has  said  that  the  general  opinion  \vas  that  the  Accounts  Payable 
Ledger  had  become  obsolete,  and  I  may  say  that  I  belong  to  the 
old  school  and  consider  it  very  necessary.  Of  course,  it  may  be 
because  of  conditions  pertaining  to  our  particular  Company.  It 
may  help  me.  of  course,  to  see  the  light  if  I  could  get  some  more 
information  to  cover  such  cases  as,  for  instance,  in  the  event  of  a 
Company  not  using  a  voucher  cheque  system,  or  perhaps  not  using 
a  voucher  system  at  all.  If  all  accounts  are  not  paid  in  rotation  or 
not  paid  as  they  come  up  or  as  they  come  up  or  as  they  are  pre 
sented,  it  means  that  some  will  be  paid  within  the  stipulated  time 
(or  earlier,  if  there  is  a  discount  clause  attached)  and  it  may  mean 
that  accounts  held  over  for  several  months,  for  more  than  one  rea- 
son, are  liable  to  become  lost  sight  of.  Another  point  occurs  to 
me,  and  I  am  raising  these  points  just  to  find  out,  if  I  can.  how  a 
system  that  has  no  Accounts  Payable  Ledger  takes  care  of  them. 
The  point  is.  in  the  event  of  an  invoice  being  lost  in  the  first  in- 
stance in  the.  mail,  or  in  the  office  of  the  Company  receiving  it.  the 
Company  would  have  no  record  of  its  existence  at  all.  When  the 
lost  invoice  subsequently  is  presented,  those  who  do  not  use  the 
Accounts  Payable  Ledger,  will  have  to  go  through  all  their  vouch- 
ers from  that  particular  firm  of  suppliers  and  ascertain  if  that 
invoice  has  been  previously  executed.  Now.  there  is  in  my  mind 
another  point,  it  may  be  a  very  small  one,  but  I  can  remember 
when  in  one  of  our  subsidiary  companies,  where  we  had  a  voucher 
system,  it  was  found  on  one  or  two  occasions  that  payments  had 
been  duplicated.  Has  the  Ledger  been  discontinued  because  of  the 
work  involved  ?  Of  course  it  may  be  because  of  my 
ignorance  of  the  way  the  matter  is  involved,  but  to  my  mind  the 
work  of  keeping  the  Accounts  Payable  Ledger  should  not  be  any 
greater  than  it  is  in  connection  with  the  voucher  cheque  system. 
For  instance,  invoices  have  to  be  detailed  on  a  voucher  for  the 
month  or  other  period  stated,  and  total  voucher  posted  in  the  rec- 
ord. On  the  other  hand,  the  invoice  has  to  be  posted  individually 
in  the  Accounts  Payable  Ledger,  and  I  am  just  wondering  if  my 
idea  of  things  is  leading  me  astray  and  if  I  am  putting  in  an  extra 
operation  which  does  not  occur  under  the  voucher  system.  Now,  if 
these  questions  of  mine  can  be  answered  today.  I  certainly  should 
appreciate  hearing  about  it.  because  I  am  sincerely  looking  for  in- 
formation and  have  no  objection  to  the  voucher  system  except  that 
I  do  not  see,  myself,  where  it  is  an  improvement  over  the  Accounts 
Payable  Ledger  system.  The  difficulty  appears  to  me  to  be  where 
invoices  are  not  paid  in  rotation.     In  our  case  we  mav  have  invoices 
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outstanding  tor  a  considerable  period.  I  have  '>n-  ease  in  mind 
imu  where  an  invoice  has  been  outstanding  in  connection  with  i 
construction  job  tor  three  and  ■  half  years.  That  is  only  one  out 
standing  item,  but  there  are  others  which  have  been  outstanding  for 
quitl  a  number  ol  months.  It  seenis  to  me  that  some  record  oi 
th<s,  outstandings  must  be  kept  If  I  could  gel  some  little  word  on 
this  I  would  be  greatlj  obliged. 

Mn.  I) wis:  I  may  say  that  we  do  not  want  to  give  the  im 
pression  that  we  condemn  the  Accounts  Payable  Ledger.  We  bave 
found  cases  where  the  use  of  this  Ledger  was  justifiable.  There 
w .  rr  cases  where  the  Companies  felt  they  had  to  keep  the  books 
for  the  concerns  thej  were  doing  business  with,  because  they  did 
not  have  much  confidence  in  those  concerns.  Hut  the  reason  we 
paid  no  attention  to  the  Accounts  Payable  Ledger  was  because  we 
found  so  few  (  ompanies  using  it.  and  therefore  naturally  the  eon 
elusion  was  it  was  found  that  they  could  be  dispensed  with.  There 
are   various   ways   oi    overcoming  the   conditions   you   mention.      1 

think    possibly    a    careful    reading    of    the    Report    will    reveal    them. 
On,    method    I    might   outline  is   that   of  the   Use   of  the   Voucher  (he 

que  System.     One    >f  the  very  large  Companies  investigated  made 

; -n    ■  \tra    copy    of    the    voucher   cheque    on    plain    white    paper.       lull 

details  were  given,  of  course,  on  th«   cheque.     That  extra  copi    II  IS 
filed,  each    firm's   white   copies   coming   together   in   chronological 

< -rd>  r.       Hut    they  did    not    follow    the    practice    of    posting    their    pay 

merits.      It   was    just    simply  a   record  or  checking  system,  for  thr 

purpose  of  preventing  duplication  of  payment.     Oj  course,  it  a  -^ 

i.sari    for  their  Purchase  Order  to  !»<•  such  that  their   Purchas 

ing     Department     would    catch    any       duplication    of     invoices.       <)t 

course,   the   bonus    should    rest    with    the    Accounting    Department, 
but  the   Purchasing   Department   should   provide  a  check.      If.  for 
example,  you   receive   a    statement    from    a    vendor   on    which    is    indi 
cated   an  item  three  months  old.   You  have  no  record  of  the   invoice. 

You  may   have  paid   it   and  the  vendor  has  not  credited  the  account 
'I'll,    tirst    step   would   be  to   refer  to  your    white  copies  of  the   vouch 

t  r  cheques  to  see  that  that  item  has  not  been  previously  vouchered. 

If  it   has   not   been,  you  are   pretty   will    sun-   that   you   have   not   had 
this    invoice    previously.       You    then    go    to    the    Purchasing    Depart 
imnt    and    their    records    will    also    show     whether    that    particular    in 

Voir,      has    been    previously    rendered.       These    two    cheeks    will    be    slit 

fieient  to  guard  against  duplication  of  payment. 

Accounts  Payable  Ledgers    ir.    sunn  tunes  found  quite  valuable 
bv    Executives  of  booh    Companies  who  require  a  good  deal  of  in 

formation   as   to  tin    amount    oi    purchases   mad,     from    individuals   or 

firms  over  a   period  ot   time.      It    you   have    in    Accounts    Pavable 

Ledger,    this    information    can    verv     readily    In     supplied. 

Another    sv  sti  ni    is    the    card    svstein.       A    card    is    mad,     out    for 
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each  Vendor.  As  the  invoices  come  in  they  are  listed  on  this  card 
under  the  Vendor's  name,  showing  date,  goods  purchased,  amount. 
etc.     That  is  another  reference  lor  your  Accounting  Departmc  nt. 

I  trust  I  have  answered  your  questions? 

Mr.  Johnstone: — You  really  answered  my  question  when 
you  said  that  the  system  depended  on  the  Voucher  Cheque  System. 

Chairman: — Any  further  questions?  Gentlemen,  we  will  con- 
sider the  discussion  on  the   Accounts    Payable    Records   closed. 

Gentlemen,  as  you  all  know  perhaps,  we  have  with  us  as 
guests  a  number  of  gentlemen  from  the  N.  E.  L.  A.  Accounting 
Section,  and  I  am  going  to  ask  Mr.  Jones,  Chairman  of  the  Ac- 
counting Section  of  the  N.  E.  L.  A.  to  say  a  few  words  to  us. 

W.  A.  Jones: — Mr.  Chairman  and  Gentlemen:  On  behalf  of 
the  officers  and  members  of  the  Executive  Committee  of  the  Ac- 
counting National  Section,  I  want  to  express  our  thanks  for  your 
invitation  to  meet  with  you  in  convention  here  and  for  the  eordial 
manner  in  which  we  have  been  received.  We  had  a  number  of  rea- 
sons for  coming  to  Montreal.  The  first  was  to  render  some  enthu- 
siasm if  possible  to  the  accounting  sessions,  another  was  to  get 
something  of  an  inspiration  ourselves  for  the  work  ahead,  and  the 
third  verv  pertinent  reason  it  is  perhaps  not  necessary  to  mention 

In  the  general  session  this  morning  I  attempted  to  make  an 
appeal  to  the  chief  executives  of  your  companies  for  a  more  whole- 
souled  support  of  the  work  of  the  Accounting  Section.  I  hope  that 
throughout  the  year  you  accountants  from  the  various  member 
companies  will  be  encouraged  to  participate  in  the  work  of  the  Ac- 
counting Section  of  the  Canadian  Electrical  Association.  I  am 
sure  you  may  do  so  with  profit  to  yourselves  and  to  your  several 
companies.  It  must  be  remembered  that  only  to  the  extent  to 
which  you  enter  into  the  work  of  the  Section  can  you  hope  to  bene- 
fit. The  slogan  of  International  Rotary  is  "He  who  serves  best 
profits  most"  and  that  is  a  real  truism.  It  applies  to  almost  any- 
thing you  undertake  and  it  applies  especially  in  the  public  utility 
business. 

You  often  hear  at  association  meetings  of  this  kind  a  distinc- 
tion made  between  the  accounts  of  an  organization  and  the  exec- 
utives of  an  organization.  In  my  opinion  there  is  no  better  train- 
ing school  for  executives  in  any  business  than  the  accounting  or- 
ganization of  that  business.  If  the  accountant  will  avail  himself 
of  the  opportunities  which  lay  before  him.  he  can  quickly  train 
himself  for  the  analytical  study  of  the  most  difficult  business  prob- 
lems. There  is  a  vast  difference  between  an  accountant,  a  hook- 
keeper  and  a  clerk  and  sometimes  these  terms  are  improperly  ap- 
plied. 

The  object  and  real  purpose  of  the  Accounting  Section  of  the 
Association    is    to    promulgate    and    disseminate    sound    accounting 
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and  financial   principles.   Important  work  of   this  nature  cannot  be 
delegated  to  clerks  and  bookkeepers  and  it  w.    are  to  be  worthj   o\ 

gnition  for  the  honors  ot  our  respective  business  enterprises, 
wt  Dst  deliver  a  class  of  work  more  valuable  to  the  management 
than  that  of  the  day  laborer.  I  am  satisfied  that  if  von  members  ot 
tin  Accounting  Section  of  the  Canadian  Electrical  Association  will 
sliow  yourselves  to  be  leaders  of  thought  and  place  yourselves  in 
■  position  to  render  service  of  a  high  quality,  that  \ou  will  not 
need  to  clamor  for  recognition  from  the  executives  of  four  reaper 
ti\<    companies. 

We,  members  of  the  Accounting  National  Section,  wish  to 
plat  ■  it  your  disposal  the  experience  of  some  rears  of  association 
work.  Those  of  us  who  attend  tin  Convention  have  been  more 
than  compensated  for  our  visit  and  have  carried  something  of  the 
enthusiasm  which  is  evidenced  here  away  with  us.  We  hope  that 
in  the  future.  we  will  yet  to  know  each  other  much  better  and  that 
We  may  mutually   benefit  from   closer  association. 

So  if  I  can  leave  this  one  thought  with  you.  I  shall  be  well 
satisfied.         I  applaiis. 

Chairman:      I  am  sure  we  are  all  very  grateful  to  Chairman 

Jon.  s    tor   his    inspiration    and   very   grateful    to   him    for   coming    up 
hen    from  New  York  to  attend  our  meeting. 

I    will   now    call   on    Mr.  Johnstone   to  give   us   the   report   of  the 

Budget  Committee. 

Mil  Johnstone:     Mr.  Chairman.  I   am  going  to  ask  permis 
sion  to  read  this  report  in  case  then    is  anything  new  in  it.  hut  the 
whole   report   is   really   propaganda  or  advertisement  of  the    work  of 
th.     Budget   Committee  of  tin     N.    R.    I..    A.      We   all   know    how   these 

dings  come  to  us  in  pamphlet  form,  hut  previously  they  came 

in  hound  form,  with  the   result  that    if  tin    individual    was  interested 
in   one    lim     of    work.    In     would    read    the    report    of    the    Committee 
looking   alter  that   work,  with  the   result  that   by  many  men  in   Can 
ada   the   work   of   the    Budget    Comu.ittet     wis   \.rv    much   overlooked. 

As   I   -,iid  before,  this  report  is  simply  a  digest  or  outline  of  tin 
work    ot    tin-    V    E.    I..    A.    Budget    Committee,    for    the    purpose    of 
getting  our  Canadian  members  interested  in  Budget  work  and  lett 
ing  them  know    where  tin     Report  can   he  found.      I    may   say  that   to 
our   visitors    from   th-     N.    E.    I-.    A.    these    words    will    sound    familiar. 

on  account,  of  course,  of  their  coming  from  the  N.   K.   I..  A.   Pro 
ceedings. 

-  ■    Reporl   in  the  Advance   Proceedings 

\  pplausi 

Chairman:      1   am  sun    the  Section  is  very  much  indebted  to 

tin-  Committer    tor  its   Report  on  this  very  important  subject,  and 

it  is   i  subject  which  is  arousing  more    and  more  interest,  and  more 

inies  -m   becoming  interested  in  it  and  installing  it  as  part  oi 
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their  work.  I  think  the  Committee  has  advertised  the  Budget  very 
well,  myself,  and  I  hope  the  Committee  will  continue  its  work 
through  the  year  and  that  all  the  member  Companies  will  give  to 
the  Committee  any  help  it  needs  in  conducting  this  Budget  work. 
I  think  I  might  say  that  no  Company  is  safe  to  operate  without  a 
Budget  System.  Mr.  Johnson.  I  believe  the  Bell  Telephone 
Company  uses  the  Budget  system  and  I  would  like  to  have  you  tell 
us  something  about  this  subject. 

Mr.  Johnson: — I  have  very  little  to  say,  except  that  I  was 
impressed  by  the  similarity  of  the  proposals  of  the  N.  E.  L.  A. 
Committee  to  what  has  been  in  effect  in  the  Bell  Telephone  Com- 
pany, which  I  represent,  and  also  with  Telephone  Companies  in 
the  United  States,  for  quite  a  number  of  years.  We  have  been  op- 
erating under  a  "Term  Budget"  for  some  years  and  would  not 
consider  abandoning  it.  It  gives  us  a  knowledge  which  we  must 
have  of  the  development  of  the  Company.  We  have  within  recent 
times  introduced  a  "Continuous  Budget."  running  concurrently 
with  the  Term  Budget,  which  is  revised  from  month  to  month 
according  to  the  later  knowledge  which  has  been  gained.  Under 
this  plan  we  forecast  our  Term  Budget  for  one  year  ahead,  and 
we  arc  running  our  Continuous  Budget  from  month  to  month, 
comparing  and  adjusting  it  with  the  actual  results  as  they  are 
produced.  In  addition,  we  are  endeavoring  to  get  a  Term  Budget 
for  five  years  ahead;  rather  an  ambitious  undertaking,  but  one  that 
we  hope  to  make  effective  and  place  a  good  deal  of  confidence  in. 
It  is  in  course  of  development  at  the  present  time,  and  we  quite 
admit  that  there  is  room  for  improvement.  As  I  said.  I  was  im- 
pressed with  the  similarity  of  the  problems  which  the  X.  E.  L.  A. 
have  before  them  on  the  question  of  budget  matters  and  which  the 
Telephone  Companies  also  have  before  them,  but  we  do  not  con- 
sider that  we  could  get  along  without  either  the  Term  Budget  or 
the  Continuous  Budget.  They  enable  us  to  get  a  proper  prospec- 
tive of  the  business,  and  enable  us  also  to  make  such  changes  in 
our  program  as  the  financial  status  and  operating  results  show 
to   be  necessary.      I   heartily  endorse   Mr.   Johnstone's   remarks. 

Chairman: — Any  discussion.'      Any  questions  ? 

Gentlemen,  we  have  among  our  among  our  guests  Mr.  William 
Schmidt.  Jr..  Past  Chairman  of  the  Accounting  Section  of  the 
X.  E.  I..  A.  and  1  am  going  to  ask  him  to  say  a  few  words  to  us. 
Perhaps  he   will   tell   us   something  about   his   ideas  on   the   subject. 

(Applause) 

Mr.  Schmidt: — Mr.  Chairman  and  gentlemen:  As  Chairman 
of  the  Accounting  Section  of  the  Xational  Electric  Light 
Association.  I  want  to  thank  you  for  your  kind  co-operation. 
Your  Chairman  has  been  most  helpful  and  has  given  me  the  utmost 
support,  and    I   trust  that  the  incoming  Chairman.   Mr.  Jones,  will 


Buoan  '.'1 

.•  tin-  same  support  as  I  received  lasl  yt  ir  Speaking  <>t  tin 
-  work.  I  think  it  i>  t->  tin  interest  oi  ill  accountants  to  tak< 
an  active  part  in  th<  work  of  tin  national,  is  well  .-^  tin-  local 
Section,  and  there  i>  just  one  thought  I  would  like  to 
drive  home  and  in  i  rdei  to  do  bo  i  will  read  ■  paragraph  or  tw.> 
from  tin-  report  I  made  as  Chairman  of  the  Accounting  Section  "t 
tin    National   Electric   Light   Association 

Not  i»nl\  the  Accounting  Section.  hut  tin  entire  Association, 
is  i  credit  to  the  men  who  have  given  so  much  time  to  the  work 
summarised  in  the  reports  read  at  tins  (  onvention. 

(  ■  Minn  it  t  ■  i  members  have  given  freelj  of  their  time  and  el 
tort  iid  have  l»iiii  will  supported  by  their  Companies,  because 
thej  realised  they  wen-  doing  a  work  of  great  value  to  tin   industry. 

Although  they  looked  tor  no  reward  tin-  members  are  bound 
great  benefit  from  tin    interchange  of  ideas  'mil  it   tor  no 
i. tin  r  reason  tin-  Companies  should  be  anxious  to  have  their  mini 
bera   attend  these  meetings.      It    is  of  actual    undoubted   value   f<>r 
them  to  do  so. 

Tin-  Public  Utilities  business  is  unlike  any  other  in  that  it  is 
\it\    rarely  that  thin-  are  competing  companies   in  tin-  same  'lis 
trict,  so  that  each  can  ui\<    fullj   of  Ins  experience    and  advice.  'Tin 
knowledge  gained   will   not   In-   used   in  competition;   therefore,  let 
us  h.i\  t    co  operation. 

"When  meetings  are  called  in  Western  States,  members  from 
the  Kast  ami  South  should  attend  these  meetings  ami  members 
from  tin-  Western  States  should  likewise  attend  meetings  in  other 
parts  of  tin-  country.  This  is  a  fundamental  hasis  of  contact  <>l> 
tained  with  men  having  similar  difficulties  and  doing  similar  work, 
with  a  view  to  overcoming  them." 

During  tin-  coming  year  tin-  Accounting  Section  meetings  wrill 
be  In  hi  in  different  sections  of  tin-  United  States  and  I  trust  that 
wlnri  notices  are  received   from      Headquarters,     members  of  tin 

.  iian  Section  will  attend  these  meetings.     1  am  sun-  thev  will 

carr\    hack    with    them    ideas    that    will    more    than    compensate    tin  ir 

companies  for  tin   expenses  of  tin-  trip. 

in  going  to  a  convention  I  always  make  it  a  practice  to  bring 
back  with  me  some  idea  that  reimburses  the  company  for  tin    .\ 

penses   ot    my   trip;    and    I    feel    sure   that    if  every    man    in   this    room. 

:n  going  to  .i  committee  meeting  or  to  a  convention,  will  hear  this 
in  mind,  he  should  have  no  difficulty  in  being  permitted  to  attend 
Mi.  s,  meetings  or  conventions.  I  know  some  men  who  go  to  a 
convention  just  to  have  a  i.r'»<>d  time.  Tin  thing  to  do  is  to  he 
faithful  m  attending  meetings;  pick  up  ideas;  take  them  hack  home 
mil  -.11  them  to  tin  management  <>t  your  company.  I  have  don. 
thrrs  have  done  it.  ami  you  can  do  it  to.       (Applau 
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Chairman: — I  am  sure  we  are  all  very  grateful  to  Mr. 
Schmidt  for  his  remarks  and  particularly  on  the  subject  of  the 
importance  of  members  attending  these  meetings.  I  know  I  have 
dwelt  on  that  subject  at  a  good  deal  of  length  in  the  past.  It  is 
reported  to  have  been  said  by  some  of  the  people  that  we  refer  to 
as  Executives.  ( I  suppose  that  means  General  Manager*  )  that 
these  meetings  are  a  waste  of  time.  That  is  a  mistaken  idea.  It  may 
have  been  true  in  the  past  but  it  is  not  true  today.  Men  coming  to 
these  meetings  give  up  their  time  to  work,  and  work  hard,  and  even 
to  putting  in  a  little  over-time,  and  I  hope  that  some  of  the  tilings 
that  were  said  in  regard  to  this  subject  this  morning  at  the  general 
session  and  at  this  meeting  this  afternoon,  will  come  to  the  atten- 
tion of  the  managers  of  the  Canadian  Companies.  If  they  don't, 
we  cannot  make  a  success  of  the  Accounting  Section,  because  we 
cannot  make  a  success  of  it  unless  we  have  full  attendance  at 
meetings  in  Canada  and  also  have  attendance  in  the  United  States 
at  the  N.  E.  L.  A.  meetings. 

We  have  departed  from  the  programme.  I  find,  but  we  will 
start  over  again  and  ask  Mr.  Fee  to  report  on  the  work  of  the 
Classification  of  Accounts   Committee.. 

Mr.  Fee: — This  was  a  very  easy  task  for  the  Committee  as  it 
proved.  We  found  that  the  larger  Canadian  Companies  followed 
fairly  closely  the  Classifications  as  recommended  by  the  N.  E. 
I..  A.  There  was  nothing  actually  that  we  could  do  in  the  way 
of  Committee  work,  and  as  the  X.  E.  L.  A.  Classification  has  just 
recently  been  revised,  we  felt  that  we  could  only  recommend  to  our 
Canadian  Companies  to  adopt  it  to  such  an  extent  as  they  thought 
advisable  and  for  their  own  immediate  best  interest.  That  is 
about  all.  Mr.  Chairman,  that  I  have  to  report  for  this  Committee. 

However,  if  I  might  supplement  your  remarks  just  now  in 
stimulating  the  interest  of  our  Canadian  Companies  in  the  N.  E. 
L.  A.  work,  it  seems  to  me  that  we  might  almost  have  a  Committee 
which  would  have  for  its  sole  duty  the  interesting  of  executives  of 
the  different  Canadian  Companies  to  send  representatives  to  the 
N.  E.  L.  A.  Annual  Convention  and  as  well  to  the  Accounting 
Section  Committee  meetings.  There  are  about  four  of  them  to 
be  held  and  it  seems  to  me  that,  as  has  been  pointed  out.  it  would 
not  mean  a  very  great  hardship  for  the  Companies  to  send  down 
one  or  more  representatives  to  these  meetings,  but  at  the  p«  sent 
moment  I  think  we  are  a  little  indifferent,  on  our  part,  and  I  feel 
that  our  own  Companies  would  really  benefit  if  they  were  repre- 
sented at  these  Conventions.  I  think.  Mr.  Chairman,  I  cannot  say 
anything  further  on  the  subject,  winch  already  has  been  so  well 
covered  by  others.        (applause) 

Chairman: — Your  Accounting  Section,  at  its  last  formal 
meeting  preceding  this  Convention,  instructed  me  to  invite  Mr.  H. 


(    I.  \-*ll  ICATIOS     OI      \«  >  <>i    \  i  - 

If.  Edwards,  oi  th  \.w  ^  ork  Edison  Companj  to  come  up  hen 
and  address  us.  The  executives  of  the  Association  took  Mr.  Ed 
wards  mt<>  tin  General  meeting  and  proposed  to  deprive  som<  "i 
\i»u  gentlemen  who  were  no!  there  this  morning  oi  the  pleasnn  oi 
hearing  Mr.  Edwards  Now,  we  invited  Mr.  Edwards  here,  snd 
while  I  do  not  hk.  to  overwork  him,  I  certainly  think  we  would  'ill 
appreciate  it  it  he  would  address  ■  fen  words  to  this,  our  formal 
meeting  ol  tin  Accounting  Section.  We  would  like  to  hear  from 
you,  Mr.   Edwards. 

Mr,  Edwards:  I  had  rather  hoped  thai  I  would  be  allowed 
to  sit  back  and  keep  quiet.  I  exhausted  my  Bubject  pretty  well 
this  morning  and  do  not  know  that  1  can  add  verj  much.  I  left 
New  York  with  tin  understanding  that  tin  Accounting  Section  of 
the  Canadian  Electrical  Association,  it  not  moribund,  was  not  ex 
actly  tin  livest  end  of  the  organisation.  Hut  I  will  have  to  change 
my  ideas  on  the  subject.  I  think  even  it'  the  Accounting  Section 
heretofore  lias  been  more  or  less  inactive,  it  has  certainly  ijot  a 
real  good  start  this  year. 

There  is  just  one  feature  in  Accounting  work  in  which  I  bav< 
been  very  much  interested.  1  have  been  impressed  for  a  number 
of  rears  with  the  necessary  reliance  of  the  Accounting  Department 
upon  the  work  of  other  Departments  of  the  Company.  The  Ac 
counting  Department  isn't  a  Power  House,  it's  a  Substation.  It 
can  put  out  nothing  it  does  not  first  turn  in.  I  had  occasion  this 
past  winter  to  talk  to  the  employees  oi  my  Company  on  that  feat 

ure  ot"  Accounting  conditions  the  idea  being  to  show  tin  m  that 
every  man  in  the  Company,  no  matter  what  position  he  occupies, 
has  his  part   in  the   making  up  of  the  accounts  of  the  Company,  and 

it    is  on   his    reports  and   data,  no  matter   how    simple,  that    the   int.  p 

ritv  of  tin  Accounting  department  work  is  based,  and  I  think,  it 
\ou  follow  hack  your  work  to  the  point  where  it  begins,  you  will 
appreciate  that  in  handling  Accounting  matters  you  are  very  larg< 
1\  dependent  upon  people  outside  tin  Accounting  Department  for 
tin  correctness  and  accuracy  of  your  work.  At  the  meeting  refer 
red  to.  I  was  amaxed  by  the  int.  rest  shown  by  some  of  tin  power 
house  nn  n.  sijh  station  men.  and  men  in  tin  field  generally.  I  WAS 
amazed    at    the    interest    tiny    showed    in    tin     matter    and    the    grasp 

thev  finally  had  of  the  subject   we  were  discussing  that   night. 

I   do    not    know    that    I    can    sa\    anything    more,    hut    if    you    will 
trace    your    work    hack    to    wlnn     it    starts    and    interest    the    peopl- 
who  are   making  the    preliminary    n cords   you    will    undoubtedly    im 
prove   the   character   ot    your    r<  cords.  Appliu- 

Chairman:  I  think  Mr.  Edwards  has  given  us  a  very  useful 
thought,  and  those  of  us  who  have  not  been  doing  so  might  well 
put  it  into  execution 
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I  am  now  going;  to  call  on  Mr.  Haskell  for  the  report  of  the 
Purchasing  and  Stores  Accounting  Committee. 

Mr.  Haskell: — I  have  to  apologize  for  the  shortness  of  our 
Report,  but  I  was  only  substituted  as  Chairman,  not  intending  to 
carry  on  in  this  work,  the  other  Chairman  having  resigned, 
they  asked  me  to  form  a  Committee.  I  did  the  best  I  could  in  short 
time  to  form  a  Committee  and  we  were  able  to  hold  but  one  meet- 
ing. At  that  meeting,  we  considered  the  form  of  Stores  Accounting 
of  the  two  Companies  represented  and  this  was  presented  to  the 
Section,  which  thought  well  enough  of  it  to  accept  it  as  our  re- 
port to  you. 

(See   Report    in   the    Advance    Proceedings) 

I  may  say,  in  passing,  that  our  perpetual  inventory  system  has 
cut  down  our  losses  from  thousands  of  dollars  a  year  to  I  would 
say  a  few  hundred  dollars  a  year  since  this  inventory  system  has 
been  in  operation.  (Applause) 

Chairman: — Thank  you  Mr.  Haskell  and  the  members  of  the 
the  Committee.  Is  there  any  discussion  on  this  Report,  gentle- 
men? If  not.  we  will  proceed. 

Mr.  Stewart: — Does  this  report  follow  closely  that  laid 
down  by  the  N.  E.  L.  A.  in  procedure  and  method? 

Chairman: — You  will  have  to  ask  some  member  of  the  N.  E. 
L.  A.  who  is  more  familiar  with  the  subject. 

Mr.  Stewart: — The  reason  I  asked.  I  think  in  1920,  I  at- 
tended a  meeting  of  that  particular  Section  and  they  were  having 
n  warm  discussion,  in  fact  a  heated  one,  and  it  was  over  which 
was  the  right  method,  if  I  remember.  I  was  just  wondering,  be- 
cause I  would  like  for  the  sake  of  our  own  interests  at  home  to 
know  a  little  more  about  it. 

Mr.  Haskell: — Mr.  Chairman,  our  Committee  did  not  have 
time  to  go  into  the  history  of  Purchasing  &  Stores  Committee 
Work  of  the  N.E.L.A.  but  from  the  information  which  we  have 
from  the  Accounts.  I  believe  of  the  Central  Maine  Power  Com- 
pany, we  were  led  to  believe  that  nothing  in  the  Storeroom  Ac- 
eounting  of  the  N.E.L.A,  would  take  care  of  a  Company  which 
has  stores  scattered  as  the  Central  Maine  has  and  also  our  own 
(  oinpany  has.  and  so  we  went  ahead  and  submitted  this  report  as 
one  example   of   Storeroom  Accounting. 

Chairman: — I  think  a  comparison  of  the  two  methods  might 
he  left  to  the  Committee  which  will  undoubtedly  be  continued  for 
.•mother    year. 

Gentlemen,  we  have  with  us  this  afternoon  a  very  patient 
listener,  Mr.  John  GiJfchrist.  Vice  President  of  the  Commonwealth 
Edison  Company  of  Chicago.  I  would  like  to  have  a  few  words 
from    him    before    lie    leaves.  (Applause.) 
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Mb.   Gilchrist:      Mr.    Edwards  and    I   came   along    I 
and  be  asked  me  whi  n    I   was  going.     I  told  him  that   I  iru  going 
into  tin    Accounting  Section  to  see  whether  I  could  not    it  [east  g<  I 
a  few  ideas  i>n  this  subject  of  accounting.      1   have  ■   feeling  thai 
tli.it   is   tin    u.i\    .ill   executives    feel,  the   more   responsibility    tin  \ 
get,  and  the  more  they  want  t.>  know  what's  what.     I   personalis*, 
with  .ill  due  credit  to  Mr.  Schmidt  and  th<     Accounting  Section  ol 
tin-   N.K.I.. A.,  havi    recently  gone   into  the  question  of  merchand 
ising  accounting,  in  which   I   have  become  very  much  interested  in 
tin    last  fen  years,  more  or  less.  ,,t   first,  as  a  hobby,  and  also  !>■ 
cause  it  happens  to  !>•    a  branch  of  the  business   I   am  responsible 
for      We  did  not   knou   then  what   we   were  doing,  and  we  do  not 
know  eery  much  yet,  but  it   is  an  end  <>t"  the  company's  business 
which  is  growing  very  rapidly  and  merits  a  great  deal  of  attention. 
I  know  the  ablest  executives  in  our  industry   tin    world  over  have 
demonstrated  their  belief  in   the   very   great   improvements  of  the 
accounting  end  of  our  business  by  associating  with  them  the  ven 
ablest  accountants  and  giving  them  positions  of  executive  import 
ance.     I  know   that  with  our  company  in  Chicago,  one  of  our  vici 
presidents,  and  the  one  who  perhaps  lias  the  ear  of  the  president 

more    than    any    other,    is    tin      \  in-  president     in    charge    of     tin     ac 

counting  of  the  company. 

1  think  this  is  becoming  vers  much  the  situation,  certainlv  in 
the  lii^  companies,  and  I  presume  throughout  all  the  companies. 
I  always  like  to  attend  the  Accounting  Section  meetings,  because. 

while    I    am    not    an    accountant    and    do    not    know    inueli    ahout    it.    I 

have,  ever  since  tin    Accounting  Section  of  th<    N  .K.I. .A.  was  or 
ganised,    found   that    there    was    more    sanity,   more    live    matter,   ami 
more  discussion   in  the  Accounting  Section  than   in  any  of  the  other 
section  meetings;  that  tin  \    got  down  to  the  practical  side  of  af 
fairs,  and   that   tlu\    were  dealing   with   tangible   things   anybody, 
no  mater  how  little  he  knows  ahout   Accounting,  could  understand 

and    appreciate    the    importance   of,    and    it    is    that    It  •  1 1  f  1 1_^ .    perhaps. 
that   led   me   to   pick    out    this   section    instead   of   the   other. 

It    is  a   great    pleasure   to  come   here   and   meet    all   of  you  gentll 
men.   and    I    have    found    in    tin     Canadian    Section,   as    I    have    found 

in  a  good  mam   of  our  own  Accounting  Section  sessions,  .1  getting 
together   which    I    think   possibly   develops    more    real    information 
and   benefit   than   in   the   larger  sections  of  tin     National   Assoeis 
tion.     Thanh   you,   Mr.  (  hairman.        (Applausi 

Chairman:      I  am  sun-  we  are  all  much  indebted  to  Mr.  <nl 

.  hrist  for  his  remarks,  and  that  In  should  select  our  meeting  in 
stead  of  the  other  section  is  a  compliment.  \\ '.  will  now  hear  tin 
report  ot  tin  Payroll  Standardisation  Committtu  from  Mr.  John 
son. 
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Mr.  Johnson: — The  Report  that  we  have  is  brief  but  ] 
think  can  be  read  for  the  benefit  of  those  who  did  not  receive  it, 
or  those  who  have  not  actually  read  the  Report. 

(See  Report  in  the  Advance  Proceedings) 

We  were  rather  disappointed  at  the  small  amount  of  in- 
dividual work  that  we  were  able  to  accomplish,  probably  it  was 
due  to  a  late  start  which  we  got,  and  also  in  some  measure  to  the 
lack  of  information  on  pay  roll  methods  from  the  Canadian  Com- 
panies. However.  I  suppose  that  is  a  difficulty  which  probably 
the  N.E.L.A.  Committee  experienced;  we  are  not,  however,  en- 
tirely discouraged  in  our  future  efforts. 

I  would  recommend  that*  this  Committee,  in  formulating  its 
plans  for  the  future,  lay  them  out  with  the  idea  of  co-operating 
closely  with  the  N.E.L.A.  Pay  Roll  Standardization  Committee, 
gathering  what  data  can  be  obtained  from  the  Canadian  Com- 
panies and  submitting  it  to  the  N.E.L.A.  Committee  for  inclusion, 
if  possible,  with  the  studies  that  Committee  may  make.  Undoubt- 
edly, if  we  pursue  our  own  particular  course,  working  independ- 
ently and  possible  starting  out  where  the  N.E.L.A.  Committee 
started  out  some  time  ago.  covering  just  the  same  ground  that 
Committee  has  already  covered,  we  shall  find  that  we  have 
wasted  a  lot  of  time,  and  I  think  it  better  that  our  future  plans  be 
laid  for  closer  co-operation  with  the  N.E.L.A.  Committee  and  the 
adoption  of  whatever  recommendations  they  publish,  insofar  as 
this  can  be  done.  I  do  not  think  anybody  here  will  dispute  the 
importance  of  standardization  of  pay  rolls,  both  in  regard  to  the 
protection  of  the  Company's  funds  and  also  to  the  efficient  lines. 

Speaking  for  the  particular  industry  which  I  represent,  when 
it  is  realized  that  probably  80  per  cent  of  the  operating  expenses 
of  the  Company  is  represented  in  pay  rolls,  the  importance  of 
this  work  can  be  readily  understood;  the  percentage  may  possibly 
be  smaller  in  other  industries.  However,  this  is  undoubtedly  very 
important  work,  and  I  think  the  Canadian  Electrical  Association 
Accounting  Section  will  derive  more  benefit  and  quicker  results 
by  closer  co-operation  with  the   N.E.L.A. 

I  have  nothing  further  to  add  on  this  subject,  but  if  there 
are  any  questions  to  be  asked.  I  will  do  my  best  to  answer  them. 

(Applause.) 

Chairman:- — Thank  you  Mr.  Johnson.  Gentlemen,  as  Mr. 
Johnson  has  said,  this  is  a  very  important  subject,  and  one  well 
worth  the  attention  of  members  of  the  Accounting  Section  and 
now  we  have  gotten  a  good  start  here  I  hope  we  will  have  a  very 
strong  Committee  next  year  and  that  the  matter  will  receive  a 
good  deal  of  attention,  and  I  am  sure  I  can  promise  the  co-opera- 
tion of  the  N.E.L.A.  with  this  Committee.  Is  there  any  discus- 
sion, gentlemen? 
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I  am  going  to  rail  <>n   Mr.   Kred   IC  Jenkins  ol   the  (  ommon 
.»    iltli    Edison   i  ompanj    ol   Chicago,  Chairman   of  tin-   Account 
_    Education   Committee   "t    tin     VI-..I..A.      We   bare    not    had    > 
Committee  on    Accounting   Education  because  it   was  si>  late  when 

m^     ur«»t    started.       Mr.    Ron.   tin-    Secntarv    oi    tin     (    iii.uli.-m    l'.leetri 

i  t1  Association,  thought  In-  might  l><  able  t « >  take  up  tin-  work  In  r. 
hut  his  duties  as  Secretary  lia\«-  been  so  pressing  and  Ins  time  bo 
thoroughly  taken  up  that  In-  was  not  able  to  ^ive  tin  subject  tin 
attention  it  deserved  ami  was  unable  to  make  a  report  <>n  it.  Mr. 
Jenkins. 

Mk.  Jenkins:  Mr.  Chairman  and  Gentlemen:  Perhaps  tin 
•  i  mbers  here  would  In-  more  interested  in  hearing  what  tin  Ac 
inting  Education  Committee  has  laid  out  for  itself  during  tin 
coming  year.  Yesterday,  we  had  a  meeting  here  to  revise  tin 
Advanced  Accounting  Course.  The  Advanced  Accounting  Coursi 
has  •'<<)  lessons.  Yesterday  afternoon  we  submitted  these  :it;  lessons 
for  revision  to  perhaps  25  men  selected  particularly  for  their  spec- 
ial knowledge  of  tin-  subject  of  each  lesson.  I  want  to  emphasis* 
that,  because  in  tin  Advanced  Course  of  this  Section  we  have  tin 
final  thought  and  final  results  of  years  and  years  ol  work  and 
practice    in    the    associated     Companies,    and     for    that     reason     you 

have  before  you  in  tin-  Advanced  Course  tin-  latest  practices  ol 
tin    most   advanced   Companies. 

1  want  to  recommend  that  this  year  this  Association  has  aii 
Educational  Committee  and  that  they  have  an  active  Committee. 
becaUSC    it    is    hardly    to    he    expected    that    employees    would    go    into 

tin    Accounting  Courses   unless  they  know    something  about   them. 

It  is  true  my  Committee  issues  advertisements  and  information 
describing   the   courses,   upon    request,   hut    it    certainly    needs   tin 

Strong  support  of  this  Section,  and  from  every  indication  since  I 
have    been    here    1    know     vv  ■     are    irnin^    to    get    it.       We    have    had    a 

considerable    number    of    subscribers    from    the    Canadian    section. 

\\  i  have  had  some  who  have  taken  the  Course  ami  are  enthusiastic 
over   tin     results. 

The  Elementary  Course  of  hi  lessons  was  fully  revised  last 
rear   and    proved    verv    satis faeton    as   a    preliminary    course.      In 

one    of    tin     large    holding    companies    in    the    States    made    it    a 

requirement  that  all  their  junior  engineers  take  tin  elementary 
accounting  course.     There   is   a    peculiar    feeling   in   tin    different 

companies  that  their  men  are  interested  only  in  tin  reports  issued 
for  their  section.  A  little  incident  may  he  of  interest  to  you.  I'res 
idi  nt  Frank  W.  Smith  has  offered  for  a  prize  >' |  OO  in  gold  to  hi 
given  to  the  man  in  tin  Association  who  got  the  most  tangible 
In  ri.  fits  in  any  course.  Peculiar  to  say.  this  money  was  presint.il 
at   tin     New    York    (  (invention,  in    tin    Commercial    Section,  to  a    |)i^ 

trnt    Manager  <>i    Electric  Lighting  Company  ol    Boston,  who  took 
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the  Accounting  course,  which  shows  that  the  live  ones  in  the  As- 
sociation have  a  feeling  that  they  must  not  only  know  their  own 
work  but  they  must  know  outside  of  their  own  particular   line. 

The  Association  publishes  these  Courses  at  a  very  nominal 
cost.  They  do  not  make  any  money  on  them  and  are  several  thou- 
sands of  dollars  in  the  hole  now.  in  red  figures.  That  does  not 
worry  us.  however,  because  we  know  we  will  eventually  get  into 
black  figures,  provided  we  get  the  whole  hearted  support  and  as- 
sistance of  executives  and  members  who  appreciate  the  value  of 
these   Courses. 

I  want  to  mention  in  passing  the  fact  that  the  Advanced 
Course  is  selling  for  .+40.00  and  is  preferable  to  any  Correspond- 
ence Course  of  like  size  selling  for  three,  four  and  five  times  as 
much.  There  is  no  question  but  that  any  man  taking  any  of  these 
Courses  gets  them  for  at  least  20  c.  on  the  dollar,  and  that  is  the 
reason  for  the  Association  doing  it.  That  fact  alone  should  inter- 
est a  large  number  of  people. 

The  way  to  introduce  the  Courses,  of  course,  is  through  the 
executives.  If  more  executives  took  an  interest  in  this  work.  I 
am  sure  we  would  soon  have  a  very  large  representation  from  this 
Country.     I  thank  you.        (Applause.) 

Chairman: — I  am  sure  that  it  has  been  a  great  pleasure  to 
hear  from  Mr.  Jenkins  on  this  matter  of  Accounting  Education 
and  I  am  sure  that  through  his  remarks  your  interest  will  be  stim- 
ulated in  prevailing  on  the  people  in  your  Companies  to  take  up 
these  Courses.  I  am  sure  they  are  well  worth  while  and  it  will 
help  to  build  up  our  Accounting  Section  with  men  who  have  grad- 
uated in  these  Courses.  We  want  to  make  this  a  good  Section  and 
anything  you  can  do  towards  this  end  will  be  a  great  benefit  to 
us   all. 

Our  genial  and  hard-working  Secretary,  who  has  absented 
himself  this  afternoon,  has  just  come  into  the  room  and  his  assis- 
tance has  been  of  great  benefit  to  us.  We  have  made  a  lot  of 
progress  with  his  help  in  the  past  year  since  we  started  the  Ac- 
counting Section,  and  I  would  like  to  call  on  him  now  to  say  a  few 
words  to  the  meeting. 

Mr.  Kon: — I  do  not  believe  that  I  have  given  any  more  as- 
sistance than  anyone  else,  determined  to  accomplish  something  for 
the  Association,  would  have.  As  there  are  many  serious  questions 
to  be  discussed,  1  am  loath  to  take  up  any  of  your  time,  I  wish, 
however,  to  state  that  it  is  most  gratifying  to  see  such  a  large  at- 
tendance at  the  Accounting  Section's  meeting  today  despite  the 
fact  that  it  is  held  at  the  same  time  as  a  business  session  of  an- 
other important  Section  of  the  Association. 

If  Mr.   Little  would,  and   I  do  not  doubt  that  he  will,  continue 
the  work  he  started  a  few  months  ago  as  a  Chairman  of  the  C.E.A. 
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Section    with   the   same  tempo,  energy    and   spirit,  and 

■  bit  stronger  support  wen    to  I-    given  t,>  hiin  i>\   .-.  larger  number 

ompanies  and  individuals  than  heretofore  .  I  .mi  quite  sure  that 

within  i«n  years  th<    Accounting  Section  o(   1 1 1 <    C.E.A.   would  !•• 

on    par   .in    to   strength    and    accomplishment))    with    the    Technical 

'oil. 

Personally,  it  I  can  at  any  time  <>r  by  whatever  means  help  Mr 
I.ittl<  and  t li i ^  Section,  please  just  till  me  I  shall  be  only  too 
glad  to  t.iki  my  coat  «>tt.  it  necessarv  even  my  waistcoat,  and 
pitch  right  in  to  help. 

Chairman:      In    tin    beginning   <>t    the   year    we    appointed    s 
Committer    on    Fixed  Capital    Records,  or  endeavoured   to  appoint 

mmittee.     Mr.  Bailey  of  the  Shawinigan  Water  &   Power  Com 
pany  was  named  as  Chairman,  but  shortly  afterwards,  he  was  ob 
liged  t.    tak«    up  some  construction  work  that  took  him  away   from 
Montreal  mil  he  was  not  able  to  Lr't   his  Committee  together  .-mil 
m  is   unable  to  make  a  report.  Our  time   was  too  short  to  get   an 
other  Committee  together  under  another  Chairman,  but   I  sec  that 
Mr.    Breitinger   of   the    Philadelphia    Electrical    Company    is    here, 
.-mil  I  would  like  to  call  on  him  just  to  touch  on  the  importance  oi 
the   Fixed  Capital   Records  to  a  public  utility. 

Mi.  Breitinger:  Mr.  Chairman  and  gentlemen.  The  hour 
is  growing  late  and  I  do  not  like  to  take  up  too  much  time.  At 
the  s;,iih  time,  I  would  like  to  leave  one  message  with  you.  I  do 
not  want  to  repeat  my  performance  at  Sen  Vdrk,  where  I  prom 
ised  1  would  only  take  about  a  quarter  of  an  hour  and  took  over 
thr<-  hours  or  so  tiny  till  me.  We  have  been  scratching  the 
surface  on  this  subject  during  the  past  year,  and  the  Report  is 
submitted  to  the  Association  at  the  Convention  in  New  York  gav< 
the  l><  st  orn  '>t  many  ways  possible,  for  the  promulgation  of  Fixed 
(  apital    K*  cords. 

I  think  tin-  situation  may  be  somewhat  different  in  Canada 
from  tin  States  on  account  of  the  absence  of  Regulation,  but  I 
feel  that  this  is  something  that  may  come  later  and.  as  we  all 
know,  it  is  very  nice  to  !>••  prepared  in  cast-  of  emergency.  The 
Report  has  been  presented  at  the  Convention  in  Sen  York  and  1 
ha\  several  copies  in  Philadelphia  which  I  would  be  glad  to  for 
ward  to  an\  one  interested,  or  it  any  one  wishes  to  call  on  mc  at 
Philadelphia,  I  shall  be  very  glad  to  have  them  come  and  I  am 
anxious,  Mr.  Chairman  and  gentlemen  to  be  ol  all  assistance  that 
it   is  possible   tor  on    to  be.        (Applaud 

Chairman:      I    look  on  this  as  a   very   important   subjec)   and 
one   will   worth  th<    attention  of  members  of  this  Association,  and 
I   hope  that   next    year   we   will   have  a   Committee.     We   probably 
won't  have  tin-  assistance  of  Mr.  Bailey,  hut  w<    will  make  a  selec 
tion   Hid  will  have  the  Committee  get  in  touch  with  Mr.   Breitinger 
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and  I  am  sure  that  if  the  members  of  the  Executive  Committee  and 
the  Accounting  Section  will  read  with  care  the  Report  or  that 
Committee  which  is  now  published,  they  will  realize  the  import- 
ance of  the  subject  and  why  we  should  have  a  Committee  here. 
It  does  not  matter  whether  you  have  regulation  or  not.  It  i>  a 
splendid  thins;-  for  a  Company  to  have  a  complete  set  of  Fixed 
Capital    Records. 

Another  very  important  subject  on  which  we  did  not  have  a 
Committee  and  which  we  did  not  consider  at  the  beginning  of  the 
year,  was  Preservation  of  Records.  The  N.E.L.A.  had  a  verv 
strong  Committee  on  that  work  and  we  have  with  us  this  after- 
noon Mr.  Heydecke.  the  Chairman  of  that  Committee  and  I  would 
like  to  ask  him  to  tell  us  of  the  importance  of  that  work,  if  he  will. 

Mr.  Hf.vdeckk: — Mr.  Chairman  and  gentlemen.  I  will  only 
take  a  tew  minutes  to  outline  the  work  the  Committee  did  last 
year.  The  subject  of  Preservation  of  Records  was  one  which  has 
not  been  generally  considered  by  the  Association  or  its  member 
Companies  up  to  a  very  recent  time.  The  Committee  in  the  be- 
ginning first  brought  it  out  with  the  idea  of  promulgating  a  stand- 
and  rule  for  the  orderly  destruction  of  records  and  made  an  investi- 
gation of  what  rules  and  regulations  a  Company  under  the  State 
Regulatory  bodies  ought  to  issue.  After  the  Committee  got  in  its 
first  session,  it  was  forcibly  brought  to  its  attention  that  the  Pres- 
ervation of  Record?  was  an  even  more  important  subject,  and  the 
event  which  brought  this  to  light  was  the  tremendous  loss  at  the 
Chicago,  Burlington  &  Quincy  Railroad  Company's  office  build- 
ing at  Chicago.  This  building  was  a  very  large  office  building  and 
was  supposed  to  be  absolutely  fire-proof.  Class  A.  The  fire  broke 
(Hit  in  a  neighboring  building  and  the  particular  emphasis  that  I 
want  to  lay  on  the  story  is  that  the  C.B.  &  Q.  building  was  partial- 
ly destroyed  and  the  records  of  the  Chicago.  Burlington  &  Quincy 
Railroad  were  almost  completely  destroyed.  Now.  if  you  gentlemen 
will  stop  to  consider  what  would  be  the  effect  of  the  loss  of  the 
records  in  your  office  were  the  building  to  burn  down  tonight, 
not  only  the  inconvenience  caused  by  such  loss  but  the  reproduc- 
tion value  of  such  records,  what  would  you  do?  If  you  lost  your 
Customers  Ledger,  it  would  take  a  number  of  months  to  build  it 
up   again   at   tremendous   cost,  and   so  on   through   all   departments. 

The  subject  was  first  treated  on  the  technical  side,  pointing 
out  the  danger  of  o  erlooking  the  proper  preservation  of  records 
We  then  took  up  the  subject  of  the  orderly  destruction  of  records. 
We  found  that  the  Companies  for  years  and  years  were  accum- 
ulating records  and  they  filled  files  and  files  and  filing  cases  and 
cabinets  and  when  the  growth  of  the  Company  warranted  expan- 
sion, tiny  moved  in  to  a  larger  building  or  built  an  addition,  or 
hin  d    additional    rooms.       For    good    reasons,    the    location    of    the 
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Company  b  offices  an  in  the  business  section  of  the  city,  whew 
rentals  are  bigh.  One  would  no!  rent  such  ■  building  for  the 
storage  of  records  and  it  1 1  * «  subject  of  the  orcfc  rlj  destruction 
of  records  is  taken  op  in  s  concreti  tray,  probablj  the  question  ol 
additional  space  will  have  been  answered.  The  first  dutj  •>!  tin 
Committee  was  to  ascertain  tin  ideas  <>t  tli.  regulator]  bodies  on 
tin-  subject,  that  is  to  say,  how  long  did  the  regulatory  bodies  r< 
quire  to  keep  such  records,  and  a  set  of  rules  and  s  code  in  con- 
nection therewith  was  presented  bj  tin  Committee.  Now,  m  <«>n 
nection  with  that,  there  is  absolutely  no  compulsion  about  it. 
There  is  nothing  to  compel  s  Company  to  keep  records  after  the 
expiration  of  the  period  that  may  be  mentioned  in  the  Report,  but 
if  a  Company  desires  to  keep  their  records  for  s  greater  length 
of  tune,  they  can  do  so.  Hut  there  is  ■  rule  laid  down  and  if  the 
period  is  specified  -it  say  five  years,  and  the  Company  wants  t<> 
keep  them  tor  ten  years,  tin  Company  is  free  to  do  so.  Thank 
you.        (  Appa 

Chairman:  I  think  after  Mr.  Heydecke'a  remarks,  w«  will 
consider  forming  s  Committee  to  study  this  matter.  I  am  quite 
sure  this  is  s  subject  that  has  not  been  covered  to  any  great  ex- 
tent by  any  of  the  member  Companies. 

There  is  another  very  important  subject  that  the  Section  did 
not  feel  able  to  deal  with  this  year,  ami  that  is  th.  <  nstomers  Re- 
cord ami  Billing.  1  am  wondering  it  von  will  say  something  to 
us  on  the  subject,  Mr.   Beaudin. 

Mn.  Beaudin :  Mr.  President  and  Gentlemen:  I  came  here 
as  an  unprepared  listener,  hence  I  bave  made  no  special  study  of 
Customers'  Records  and  Billing  Methods  for  submission  to  this 
Association.  1  may,  however,  briefly  nutliiu  the  methods  in  us. 
by    the   Company    I    am   connected    with: 

The  Montreal  Light,  Heat  &  Power  Consolidated  supplies 
:r:is  and  electric  services  to  a  community  of  upwards  800,000  sonls. 
All  uas  and  electric  CUatomres'  records  arc  unified  and  kept  on 
tonus  common  to  hoth  services  in  our  Customers'  Records  Bureau, 

in     our     Billing     Department     and     in     our     Collection     Department, 

such    as   on    contract    tonus,   servici     record    cards,   billing   and    meter 

sheets,  lull   forms,  ledger  sheets,  income  sheets,  .  tc. 

Inspection  and  Meter  Heading  Service*:  Meters  are  read 
bi  monthly    and    meter    readings    taken    are    transcribed    by    metei 

readers    direct    <>n    billing     sheets      while      in     customers'      premises; 
meter   reading   operations   are   continuous    and    performed    under   ter 
ritorial   di\  isions. 

/'ill.  Up  Headings'.     A   morning  repeal   call   is  mad*    bj    rea 
alar   meter    readers   on   the    morning    following   the    first    call   and 
tin    readings  which  are  still   left  over  are   followed   up  by  district 

Inspectors. 
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Printing  of  Bill-Heads  and  Stubs: — Bill-heads  and  annexed 
coupons  are  printed  through  addressograph  plates  while  meter 
books  are  out  being  read. 

Issue  of  Bills  to  Customers: — Bills  are  immediately  computed 
after  the  surrounding  of  meter  books  by  meter  readers  without 
any  intermediary  process  whatsoever,  and  the  readings  taken  on 
customers'  premises  are  directly  transcribed  to  bill  forms  through 
the  medium  of  billing  machines  (Ellis  type)  through  which  the 
bill  is  entirely  completed. 

Comptometer  Check  of  Customers'  Bills: — The  extensions 
appearing  on  bills  are  next  verified  through  the  medium  of  Comp- 
tometer  machines    (Burroughs    type). 

Computing  Income  and  Statistical  Information : — The  var- 
ious items  of  income  of  record  on  customers'  bills  with  consumption 
of  services  are  next  distributed  on  data  sheets  through  adding  ma- 
chines   (Burroughs  type). 

Debiting  of  Customers'  Bills  in  Ledger  Accounts: — Bills  are 
debited  against  ledger  accounts  through  ledger  debiting  machines 
(Burroughs   type). 

Audits  of  Debits: — Ledger  debits  are  proved  en  bloc  by  a 
comparison  of  the  totals  appearing  on  data  sheets  versus  those 
appearing  on  the  tapes  of  the  ledger  debiting  machines. 

Hand  entered  debits  are  individually  audited  on  ledger  sheets 
through   the   medium   of  income   sheets. 

Delivery  of  Bills  to  Customers : — Bills,  with  the  exception  of 
a  very  limited  quantity  which  arc  mailed  out,  are  delivered  to  our 
clients    by    our    delivery    men. 

Receiving  Payment  of  Bills: — The  payment  of  customers 
bills  is  acknowledged  through  automatic  voucher  cutter  cash  reg- 
isters (National  type)  and  cash  changing  machines  (Brandt  type) 
are    used   in    connection    with   cash    registers. 

Distribution  of  Cash: — Coupons  of  customers'  bills  are 
grouped;  sorted  in  ledger  and  folio  order  and  fastened  together 
through  hand  stitching  machines  (Bostitch  type)  and  they  are 
machine  distributed  on  cash  sheets  through  adding  machines 
(  Burroughs  type)  and  proved  in  groups  with  cash  register  tapes 
and   cash   remitted   to  General    Cashier. 

Posting  of  Coupons  to  the  Credit  of  Ledger  Accounts: — 
Coupons  are  posted  daily  to  the  credit  of  clients'  accounts  through 
dating  stamp  impressions  made  to  appear  in  credit  column  op- 
posite debit  items. 

Audit  of  Credits'. — The  posting  of  credits  to  ledger  accounts 
are  individually  audited  on  ledger  sheets  through  the  medium  of 
cash    control    sheets. 

Ledger  lialane'mg  Si/stem:  A  continuous  ledger  balancing 
system    is   in    vogue    whereby   upwards    of   .'500   customers'    Ledgers 
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arc   kept    balanced    without    stopping   «>r    interfering    with    current 
operations. 

Collection  Woticrt  t<>  Defaulters:  Collection  notices  to  de 
faulters  Bre  issmd  by  typists  direct  from  ledger  account*.  The 
duplicates  ot  tins,  notices  are  taken  <>nt  bj  collectors  at  a  later 
date  whenever  a  remittance  doi ■•»  not  follow  tin  issue  of  such  mil 
tin-  triplicates  are  retained  by  the  Collection  Suprintendenl  tor 
control  and   follow  up   purposes 

There    an     no    notices   of   any    shape    or    form    forwarded    by 
ledger  keepers  to  Collection   Department  as  regards  arrears. 

Comment*;  It  is  our  impression  that  our  system  is  simple 
.•■ml  fairly  free  from  duplication  and  repetition.  There  arc  nu 
nnroiis  other  details  inherent  to  modern  billing,  collection  and 
Customers'  records  methods  in  a  public  service  corporation  of  our 
character  which  an  too  intricate  to  enumerate  at  this  late  liour 
ami  as  ;m  impromptu  talk  altogther  unexpected.  I  shall  willingly 
answer  any  query. 

Thanks    for    vour    kind    attention. 

Chairman:     Thank   you.    Mr.    Beaudin.      This   subject,   Cus 
tomers'   Records  and   Billing,  is  a   pretti    large  one  and   it   is  jget 

tint;    late,    so    I    do    not    think    we    will    go    into    a    discussion    of    it    at 

this  time  in  the  afternoon,  so  I  am  not  going  to  ask   for  any  dis 
eussion.      Von   have    all   been    very    attentive,    although     I    notice 
several  have  left,  so  unless   Mr.  Schmidt  or  Mr.  Jones  has  some- 
thing to  offer,   I   think   we   will  close  the   meeting. 

In   closing,    I   am   sure   that    I   express   tin    sentiments   of   the 
Accounting    Section    when    I    oftVr    our    thanks    to    Mr.    Edwards, 

who    came    as    our    specially    invited    guest    to    address    us    as    he    did 

on  two  occasions  today,  and  also  to  several   members  of  the   Ac 
counting  Section  of  tin    N.K.I. .A.  including  the  present  Chairman 
and  the  past  Chairman,  and  the  Chairmen  of  many  of  the  Coin 

mittees,  who  came   up   lure   and   sat    with   us   this   afternoon   and   con 
tributed     so     largely      !>V     advice     and     experience     to     tile     success     o| 

our  meeting. 

It   certainly    was   verv    encouraging  to  those   ot    us   who   have 

worked  through  the  past  year  or  eight  months  since  we  were  or 
ganised,  and  I  trust  that  when  another  year  conns  by  this  section 
will    reciprocate    lev     Bending    a    large    representation    to    the    conv.n 

tion   of  the    N.I  ..I. .A. 

W  .      had    another    memln  r    ot     the     N.K.I. .A.        Mr.     Walter    < 

Lane.     I  think  some  >>i  v  on  gentlemen  who  wen    in  New  ^  <>rk  met 
Mr.    Lang.      Mr.    Lang  is   Nice  Chairman  of  tin    Accounting   Se< 

turn    of    tin      VK.I..A.    and    a    verv     hard    and    industrious    worker    in 
the    cause.       I    have    a    letter    from    him    which     I    will    read. 
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"Dear    Mr.    Little, 

I  hate  to  break  a  promise  and  when  I  told  you  recently 
that  I  would  be  in  Montreal  and  would  attend  the  Cana- 
dian Association's  Convention.  I  fully  expected  to 
keep  my  word.  But  it  seems  that  Mr.  Smith  is 
obliged  to  be  out  of  town  during  this  period  and  on  ac- 
count of  a  pretty  heavy  rush  of  work  here  at  the  office, 
both  of  us  cannot  be  away  at  the  same  time. 
The  prospects  of  attending  your  Convention  were  more 
than  attractive  but  aside  from  that  phase  of  it.  I  wanted 
to  be  with  you  for  I  know  that  you  have  put  a  lot  of  work 
in  the  Canadian  Association's  activities,  and  I  wanted  to 
add  my  presence  so  as  to  enlarge  the  representation  from 
this   side  of  the   Border. 

I   know   your   meeting   will   be    a    huge   success    and    I    am 
very  sorry  indeed  that  the  Company's  business  interfered 
with  the  Associations  activities  at  this  time." 
I  would  like  also  to  express  the  thanks  of  the  Association  es- 
pecially to  Mr.  Fred  W.  Herbert  who  has  also  paid  a  visit  to  our 
Section. 

Mr.  Johnson: — I  would  like  to  have  the  Accounting  Section 
pass  a  resolution  expressing  their  thanks  to  the  delegates  of  the 
N.F.L.A.  who  attended  this  Convention  and  made  the  Account- 
ing Section  such  a  success.  If  I  am  in  order  I  would  like  to  have 
a   motion  made  to  have   this  put   into  the   record. 

Mr.  Johnstone: — I  beg  to  second  that.     It  really  has  been  a 
great  pleasure  to  have  these  gentlemen  here.        ( Applause. ) 
Chairman  : — Carried    unanimously. 

Is  there  any  further  business  gentlemen?  If  not  we  will  con- 
sider  the   meeting   closed. 

SPEECH  BY  MR.  JOHN  E.  GILCHRIST.  AT  THE  DINNER, 
THURSDAY  EVENING 

Mr.  J.  F.  Gilchrist:—  Mr.  President,  ladies  and  gentlemen: 
First,  speaking  for  myself  and  my  friends  from  the  United  States, 
let  me  express  my  thanks  for  your  hospitality  and  consideration 
in  permitting  me  to  stand  beneath  my  own  flag  to  speak  to  you. 
It  seems  to  me  that  it  is  emblematic  of  the  cordiality  which  al- 
ways  has.  and   always   should,   exist   between   these   nations. 

It  has  not  been  my  pleasure  to  visit  Canada  very  frequently 
of  late.  During  the  war  I  was  fortunate  enough,  or  unfortunate 
enough,  to  be  connected  with  the  business  end  of  a  Canadian  shell 
contract,  which  took  me  to  Ottawa  frequently,  and  as  a  result  of 
that  experience  I  feel  something  as  I  imagine  a  man  must  have 
felt  who  went  to  Fiance,  and  while  there  attended  the  obsequies 
over  one  of  his  legs  which  he  left  on  French   soil.      It  wasn't  a  leg 
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I  left  in  Canada,  but  it  w.is  something  quite  substantial]  and  as 
i  result  of  thai  shell  contract  I  fed  i  rerj  urr<  at  attachment  foi 
Canada.         I  I  aughb  r. 

I  have  not  noticed  manj  changes,  i>ut  I  have  heard  there 
is  a  slight  depreciation  in  Canadian  money.  H«>«<\>r.  I  had  no 
xl\  i  of  tli<  extent  to  which  it  had  depreciated  until  this  morning, 
before  1  had  heard  <>t  your  admirable  slogan,  "Information  and 
informality."  In  fear  that  the  proper  raiment  would  not  be  in  my 
room  in  tiim  tor  this  affair  tonight,  I  wished  to  tip  the  ralet,  and 
tskt  d  him  it  he  bad  anj  change  .  as  I  had  nothing  less  than  ■ 
dollar  i  l.  S.  dollar.  He  said.  "No."  I  gave  him  the  dollar 
and  told  him  to  keep  half  ■  dollar  and  hrinjr  m,  tin  change.  II' 
came  hack  in  a  few  minutes,  rery  hurriedly,  gave  me  two  coins  and 
departed.     I   looked  at  them.     On<    «.h  ■  Canadian  quarter,  and 

one    an    American    5c    piece.      <  >t    course,    I    could    not    question    tin 

intelligence  of  the  young  man.  nor  his  honesty,  so  1  iras  simply 
forced  to  believe  that  an  American  •"»<  piece  was  tin  equivalent  of 
s  Canadian  quarter.       (Laughter). 

!   asked  your  Secretary,   Mr.   Kon,  what    I    should  talk  about, 

ind   he   said.      Must    -a\    a    tew   pleasant    WOrdfl   about   the   ladies   tirst. 

and  then  talk  ahout  anything."     Imagine  my  predicament  when   I 

in  asked  to  say  something  pleasant  to  the  ladies,  something  like 

forty  minutes  after  the  time  the  dance  should   have   started   and 

still  I  have  not  begun  to  tell  my  message.     The  probable  state  of 

the  ladies'  minds  reminded  me  of  the  old  toast   «,    used  to  giv< 
i  mi  men  may   have   heard   it.   hut    here   it   is.      It's   to   "Woman." 

In  her  gladness  sin    is  gladdest   when  she's  i^lad; 

In  her   sadness   sin    is    saddest    when   he's   sad; 

But  her  gladness  when  she's  glad, 

Or  her  sadness  when  she's  sad 

Is  as  nothing  to  her  madness  when  Bhe's  mad.       (laughter.) 

Now   there  art    different   degree  ■  of   madness,  and  olao  dif 

ferent  kinds;   for  instance.    I    heard  of  I   gentleman   who   encounter 

cd  a  German  friend  returning  from  ■  hunting  trip  in  ■  rather  dis- 
consolate mood,  with   his  j;un   under  his  arm. 

"Shooting?"  he  asked  tin   German. 

"Yah." 

"Shoot  anything?" 

"I  shot  my  t. 

"Shot   your  dog?    Was   he    mad: 

"Veil,     In      \asnt     so    tammd     pleased."  (Laughter). 

There  an    two  or  three  things   I   want  to  talk  to  you  about, 
briefly  and  seriously,  which  I  think  an   oi  the  greatest  importance, 
ind  should  bav«    tin    closest  attention  oi  tin    executives  m  our  in 
lustrv  today.     There  .art   thre<   things  I  haw   sat  op  as  bobbles  in 

tin     last    I<  «     \<ars.    and    incidental!^.    I    commend    to    all    VOU    unn. 
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and  women,  too,  that  you  have  your  hobbies  in  this  business,  be- 
cause it  is  a  business  of  romance — it  is  a  business  in  which  you 
can  indulge  your  hobbies. 

First  is  that  question  of  public  relations — the  question  which 
is  absorbing  the  attention  of  all  of  us — the  question  which  should 
be  given  the  greatest  amount  of  thought  and  study — one  which 
should  always  be  in  our  hearts.  It  involves  not  only  the  educa- 
tion of  the  public  we  serve — which  it  is  our  privilege  to  serve — 
hut  also  the  question  of  the  education  of  our  own  employees,  and 
I  think  that  of  the  two.  possibly  the  more  difficult  one  is  the 
education  of  our  Own  employees,  in  order  that  they  may  under- 
stand; first,  our  position  in  the  community — that  we  are  literally 
public  servants — that  the  position  which  we  have  taken,  the  busi- 
ness which  we  have  chosen,  involves  a  responsibility  of  serving, 
which  is  very  dignified,  but  which,  at  the  same  time  must  be  sub- 
servient to  the  wishes  and  whims  of  the  people.  To  get  that  idea 
into  the  heads,  and  minds,  and  consciousness  of  our  employees  is 
no  small  task. 

The  second  thing,  and  I  will  pass  on  quickly  from  one  to 
the  other,  is  the  great  movement  of  customer  ownership  which  is 
getting  so  much   attention  on  this  side   of  the   Atlantic. 

This  is  a  form  of  public  ownership  which  we  should  all  eneour- 
agt -.  and  which  will.  I  believe,  be  the  life  and  safety  of  the  com- 
panies which  we  represent.  This  kind  of  public  ownership  is  not 
the  irresponsible,  wasteful  and  distrustful  ownership  advocated  by 
labour  and  socialistic  propaganda.  If  your  public  wants  real 
ownership,  they  have  only  to  interest  themselves  in  the  compan- 
ies engaged  in  serving  them,  and  this  is  the  only  kind  of  proper 
ownership  of  our  public  utility  corporations,  and  other  great 
companies,  engaged  in  supplying  or  satisfying  the  imperative  needs 
of  the  people.  If  the  discontented  labouring  man  would  work  a 
couple  of  extra  hours  a  day  for  a  year,  and  invest  the  surplus  so 
accumulated  in  stock  in  one  of  the  public  utility  companies  in  his 
own  community,  we  would  arrive  at  a  system  of  public  ownership 
of  thi'  kind  that  would  put  an  end  to  the  dissatisfaction  which  the 
unsuccessful  kind  of  public  ownership  occasions,  and  that  is  the 
kind  of  ownership  which  may  be  attained  by  the  extension  of  what 
we  have  called  customer  ownership.  If  you  could,  in  your  com- 
munities, have  the  satisfaction  of  knowing  that  five,  ten,  fifteen, 
and  perhaps  twenty-five  per  cent  of  your  customers  were  stock- 
holders in  your  company,  and  that  they  were  not  only,  as  a  result 
of  that,  your  friends,  but  that  they  were  forming  a  great  group 
of  owners  who  were  impressed  with  the  value  of  your  securities, 
and  who  would  in  the  future  absorb  constantlv  their  pro  rata  share 
of  all  new  issues  of  stock,  I  believe  it  would  give  you  a  comfort- 
able  feeling.      That   is  true  of  this  kind   of   public   ownership. 
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Hut   tin    third   matt,  r   which    I    want    tn   talk   ahout   particularly 
is   that    nt    tlic    possibilities    <>f   our    busineS8,   nr    oi    a    |><>rtii>n    nt    our 

business     the  development    of   the   sal<    "i    appliances.     This   i-   a 

matter  which,  in  bringing  before  you.  I   feel  is  almost  lik.    "carry 
ing  coals  to   Newi  istli         I    feel  that  Canada,  with   its  wealth  of 

water  powers  and  lower  priced  energy,  is  way  ahead  of  1 1 

tions  of  the-  I  niti  (1  States  where  conditions  are  similar  to  condi 
tions  hen.     There  has  as  yet  been  no  appreciation  of  th<    possibil 
it\'  of  this  end   of  the  business,  nor  of   the   responsibilities   which 
rest   on  us   tor   its  development,  not   only   from   the   standpoint   of 
our    security    holders      but    also    from    the    standpoint    of    the    duty 
which   we  as  trust.    -  oi    tin    electrical   supply    owe  to  the   public. 
I   find  that  you  are  quite  advanced  in  a   way.  in  that  you  ar< 
tablishing  quotas  here  in  Canada  on  the  basis  of  a  "per  residence 
customer"    amount    of    this    kind    of    business    which    you    should    ilo. 
and    that    in    many    of    \<>ur    companies    you    are    doing    an    electrical 

appliance   merchandising   business    oi    $12.00    to   $15.00    l,,r    7*  ■'"' 

per  residence  customer.  I  have  found  some  instances  in  isolated 
when  electrical  appliancs  to  the  amount  oi  $20.00,  and 
even  $25.00  and  $28.00,  p<  r  year  p<  r  residence  customer  are  be 
iiiir  sold,  hut  in  the  institution  with  whose  business  1  am  most  ta 
miliar,  our  own  situation  in  Chicago,  H  i  an  only  Belling  some 
$7,00  or  $8.00  worth  of  merchandise  per  residence  customer  annu- 
ally. We  have  a  population  of  approximately  time  millions  of 
people,  and  it  our  present  rate  of  sales  we  will  sell  somewhere  in 
the  neighborhood  of  four  or  fivt  million  dollars  of  appliances  this 
\  ear. 

As  l  said  before,  we  ar<  not  doing  what  we  should  do  from 
the  standpoint  of  our  obligation  to  our  shareholders,  <>r  from  the 
standpoint  oi  the  greater  obligation  which  w.  owe  to  the  people. 
1  do  not  think  we  ippreciat.  th.  extent  to  which  these  mw  labor- 
saving  devices  actually  can  conserve  the  health,  the  strength  and 
the  w.Ifan  of  our  constituents.  I  am  not  talking  in  superlatives. 
It  may  be  that  I  have  worked  myseh  into  a  state  of  mind  where 
I  think  oi  something  that  is  in  the  future,  and  should  be  left  in 
the  future.  However,  I  believe  that  this  is  not  the  case,  that 
this  situation  is  right  here  with  us  and  should  l>.  dealt  «ith  UO¥ 
1  believe  that  if  lectric  labour-saving  devices  will  preserve  the 
routh  and  save  the  time  of  a  woman,  will  ext  nd  h<  r  lit.   ti\.  ,ir  ten 

\.ars.    and    k-  I  p    h-r    good    looks    tor    five,    or    ten,    or    fifteen    Mars 

longer,  we  are  not  carrying  ont  our  job  it    we  do  not   extend   to 

the  limit  all   th>    possibility  s  of  that   business,  i  specially   wh<  n   il 

is    considered    that    We    ar.     enjoying    a    monopoly    by    consent    nt    th. 
people,    and    are    the    only     fore,     which    has    th.     DOW!  r    to    .!• 

th.    use  of  th.s.    labour-saving  devices. 

This    rais,  s   a    great    many    interesting   questions.      When   the 
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business  of  selling-  appliances  was  small,  when  we  put  a  few  irons 
and  toasters  on  our  shelves,  and  let  the  public  come  in  and  take 
them  away  if  they  wanted  to,  and  we  sold  a  few  hundred,  or  even  a 
few  thousand,  dollars  worth  of  them  a  year,  it  did  not  matter  very 
much  if  we  did  not  know  what  it  cost  us  to  do  business.  If  we 
weir  losing  anywhere  from  $10,000.00  to  $50,000.00  a  year,  it 
was  a  relatively  small  matter.  We  could  easily  charge  that  much 
money  to  advertising  and  forget  about  it.  But  when  we  come  to 
do  this  business  as  we  should,  and  the  losses  run  as  high  as  they 
do  in  some  of  our  companies,  it  begins  to  make  us  sit  up  and  take 
notice,  because  it  is  unpleasant  to  do  business  with  that  amount 
of  loss. 

Now  the  natural  question  which  arises  is,  what  is  the  trouble? 
Without  going  into  a  great  many  angles,  briefly  the  truth,  as  I 
see  it,  is  that  when  these  devices  first  came  out  we  were  of  the 
impression  that  any  method  of  getting  them  on  our  lines  was  justi- 
fied. We  would  give  them  away.  We  used  to  take  fans  which 
we  paid  $7.00  for.  put  a  plug  on  them  at  our  own  expense,  and 
sell  them  at  $7.50,  and  we  thought  we  were  merchandishing.  We 
got  the  manufacturers  into  a  position  where  they  thought  we  were 
entirely  satisfied  to  sell  these  devices  just  for  the  sake  of  the  in- 
creased electricity  consumption  occasioned  by  their  use,  and  I 
think  that  was  our  state  of  mind.  Present  day  practice  in  the 
electrical  manufacturing  business,  as  you  may  know,  especially  in 
the  appliance  business,  is  quite  different  from  what  it  was  in  most 
merchandising  businesses.  In  the  case  of  most  of  the  manufactured 
goods  of  the  electrical  manufacturers,  it  is  the  custom  of  the 
manufacturers  to  put  an  ultimate  retail  sales  price  on  these  goods. 
That  ultimate  price  does  not  leave  enough  spread  between  cost  and 
selling  price.  You  cannot  buy  the  goods  sufficiently  below  that 
ultimate  price  so  that  you  can  do  business  in  decent  volume  and 
properly  serve  the  community,  and  at  the  same  time  get  your  share. 
If  you  want  to  sit  back  and  let  the  people  come  in  for  these  ap- 
pliances  and  take  them  off  your  shelves,  the  way  they  do  most 
other  kinds  of  merchandise,  and  are  content  with  that  kind  of  dis- 
tribution, you  could  probably  make  money  at  the  prices  which  now 
prevail,  but  strange  as  it  may  seem  (and  we  know  there  is  nothing 
which  goes  into  a  woman's  home  which  she  ultimately  appreciates 
more  than  the  washing  machine  or  the  vacuum  cleaner.)  you  can- 
not get  her  to  come  down  and  buy  one  on  the  floor  of  your  shop — 
or  at  least  that  is  so  in  the  United  States.  You  have  got  to  £o  and 
place  the  appliance.  It  has  got  to  be  sold.  The  apparatus  has 
got  to  be  put  in  their  houses  and  tried  out.  They  have  got  to  be 
waited  upon  by  intelligent  men,  who  must  be  well  paid,  and  when 
you  get  through,  the  cost  of  selling  the  appliances  and  doing  your 
job,  and  serving  the  customer  as  you  should,  is  such  that  you  can- 
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not  do  that  kind  ol  business  in   i  big  wavj   for  less  than  87   I  2  to  M> 

•  lit  of  tin-  selling  priri   lit  tin-  merchandise 

Sow,  will  you  till  mi  how  von  can  l>n\  goods  it  38  per  cent 
discount  from  tin  list  price,  which  is  usnalli  width  advertised 
and  will  kiinwn  li\  tin   public,  wliiti  ynur  cost  of  doing  business  is 

_'  nr   n>  per  cent,  and  yon  get  leas  than  that  margin  to  cover 
your  total  expense  oi  making  the  sale?     Perhaps  you  will  not  be 
lit  vi    that.      I   did   nut    it   first. 

The  Accounting  Section  oi  the  National  Electric  Light  A> 
sociation  lias  done  m  irerj  good  job  for  us  in  devising  a  classifies 
tion  i«t  accounts,  \>\  tin  use  of  which  ire  art-  able  to  keep  an  ac 
curate  ami  comparable  record  of  merchandise  sales  ami  expense  - 
in  tht  larger  central  station  companies  doing  a  merchandising 
business.     We   have   two   committees   down   in   tin-   United   States, 

One    i  ti    the     National     Electric     Light     Association,    and    out      in    tin 

Association  of  Edison  Illuminating  (  os,  known  as  Merchan 
dising  Policy  Committees,  consisting  principally  of  presidents  and 
presidents  of  some  oi  our  biggest  electric  utility  companies. 
There  are  some  fifte  en  or  sixteen  men  on  these  committees  of  the 
calilir-  of  Mr.  Edgar  of  tin  Boston  Company,  Mr.  Wagner  of  the 
Baltimore  Company,  md  Mr.  Freeman  of  tin-  Cincinnati  Company 
These  men  are  sitting  around  tin-  table  and  studying  tliis  matter. 
It  is  an  indication  oi  how  important  they  think  it  is.  Eleven  oi 
tin    companies   represented  by   tin-  men  on  these  committees   have 

gotten    their    figures    mi    to    tliis    classification    of    accounts,    starting 

from  January  1st.  I  shall  not  bother  you  with  details,  hut  brief 
]y.  th.se  eleven  companies  did  $800,000.00  of  business  in  ninety 
days,  with  a  loss  of  about    12  per  cent,  or  about  $100,000.00. 

That  is  tin  .answer:  It  seems  a  strange  thing  that  the  an 
swer  to  a  bigger  distribution  of  anything  is  to  raise  the  price,  hut 
having  gotten  off  mi  the  wrong  toot  in  tin  electrical  appliance 
business,  I  see  nothing  to  do  •  icept  to  get  right  by  raising  tin 
price.  For  instance,  I  think  if  your  government,  or  ours,  should 
issin  an  i  dut.  and  succeed  in  getting  it  lived  up  to.  that  no  automo 
hilt  should  cost  more  than  $100.00,  it  would  not  he  very  long 
before  automobile  manufacturers  would  go  out  of  business.  No  on«" 
could  niakr  them  and  turn  them  over  to  you  tor  $100.00.  If  tiny 
could  not  he  sold  for  sunn  profit,  the  manufacturers  would  go  out 
of  business  and  ii  one  could  enjoy  automohih  s.  That  is  \er\ 
much    tin     position    .thich    W<     find    Ourselves    in. 

This    is    prettv    dry    tor    you    ladies    and    if    I    ma\     stop    short    and 
diun  s>    Inr  a    moment    I    would    like    to   tell    you   a    story    to    liven   you 

up  ■  hit   which  has  no  connection   with  this  discourse    except   that 

it    is    a    drv    storv.       Mr.    Elliot    Wadsworth.    formerly    an    electrical 
man    with    Stone    \    Webster     mil    now        Assistant    Stcntarv     oi     tie 

Treasury  of  the  United  States  tells  this  storv.    I'he  Treasure    I  >• 
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partment  is  charged  with  the  responsibility  of  enforcing  the  dry 
laws,  and  that  Department  is  deluged  with  a  great  deal  of  abuse 
and  communications  of  all  sorts.  He  referred  to  a  letter  which 
he  had  recently  received  from  a  man  up  in  Minnesota,  who  was 
discussing  the  tendencies  of  a  certain  race  of  men  to  import  booze 
across  the  Canadian  line  and  distribute  it  in  Minneapolis.  This 
was  written   in  poetry  as  follows: 

Ten   thousand   Jews,      importing   booze,      without    the   State's    per- 
mission. 
To    supply   the    needs,    of   a      million   Swedes,    who    voted    for    pro- 
hibition.       (Laughter). 

Now  I  will  go  back  to  the  serious  part  of  my  talk. 
I  am  coming  to  you  very  largely  with  my  problems.  Mr.  Dav- 
ies  said  that  he  thanks  me.  or  words  to  that  effect,,  for  coming  up 
from  Chicago.  I  am  coming  up  to  see  if  the  Canadian  people 
won't  take  hold  of  this  thing  and  help.  We  may  be  wrong.  We 
may  not  know  anything  about  our  business.  We  may  be  making 
lots  of  money  instead  of  losing  it.  but  we  think  we  are  losing  it. 
I  believe,  gentlemen,  in  the  central  station  business,  if  you  were 
to  develop  your  appliance  business  to  the  point  that  the  community 
requires,  say  $20.00  or  $25.00  per  year  per  residence  customer  of 
electrical  appliance  sales,  you  would  find  that  the  means  which 
you  had  to  take  to  do  that  would  be  such  that  your  costs  of  mer- 
chandising would  very  much  exceed  your  gross  profits,  and  you 
would  be  left  not  only  with  no  profit,  but  with  a  heavy  loss. 

Now  it  seems  to  me  that  we  should  get  together  more  closely 
than  we  have  done  with  the  manufacturers,  and  the  jobbers,  and 
the  dealers.  First,  we  should  analyze  this  business  very  careful- 
ly, and  determine  whether  our  surmises  are  correct.  Then  we 
should  devote  our  attention  very  carefully  to  solving  the  problem, 
because  until  it  is  solved,  the  appliance  business,  which  is  destined 
to  become  a  very  important  branch  of  our  business,  will  be  held 
back. 

The  hour  is  getting  late. — you  probably  would  like  to  listen 
to  other  speakers,  who  it  is  to  be  hoped  won't  talk  on  such  a  hum- 
drum subject  as  I  have  —  but  I  am  laying  the  matter  before  you, 
not  only  before  you  men.  but  before  you  women,  because  we  art- 
all  interested  in  the  public  utility  business,  and  we  are  all  interest- 
ed if  there  is  a  possibility  of  developing  a  business  which  will  not 
only  give  us  profits  in  a  merchandising  way.  but  will  give  us  very 
big  profits  in  a  central  station  way,  and  we  want  to  develop  it. 
Our  sale  of  kilowatt  hours  per  residence  customer  in  the  City  of 
Chicago  has  doubled  in  the  last  fourteen  years.  Notwithstanding 
this,  we  are  constantly  reaching  out  for  smaller  customers.  We 
have  reduced  our  rates  somewhat  in  the  meantime,  but  still  our 
income  per  customer  is  at  least  $k00  per  year  higher  than  it   was 
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fourteen   \-ars  ago.     This  is  a   satisfactory    si^n.  because  boom    oi 
jrou  who    ir>    in  tli.    :h  business,  it   you  are  having  the  sam<    <\ 
perienci    aa   we  are.  are  discovering  that  as  the  business  gets  Ihl; 
ger,  you  t.ik<    on  smaller  customers,  and  the   income  per  cnatomer 
grows   smalh  r.   Th     result    is   that   the   costs   of    g<  tting   the   busi 
and    ill   the   mechanical    \mrk   which   his  to  In    doni    tor   the 
imallesl  customer   it  the  sam<   cost  as  the  biggest,  ^  taking  -ill  tin 
profit  out  of  it.  m>  that  in  many  of  the  icas  companies  in  the  coun 
try  .1  verj    large  percenage  of  their  customers  art-  an  absolute  lia 
bility.  The)   are  making  all  their  money  on  the  bin  ones  and  losing 
if  on  tin    smaller  ones.     That  has  been  tin    fear  that  has  haunted 
us  in  tin   electrical  business,  but  <>ur  situation  seems  to  be  moving 
in  the  rii.rlit  direction,  and  it  is  almost  <  1 1 1 i r •  1  \   due  to  the  way   i'. 
which  w«    have  developed  the  appliance  business. 

I  want  to  state  again  the  great  pleasure  I  have  had  in  accept 
ing  your  hospitality  in  coming  to  (  anada,  and   I   hope   I   havi     >• 
complished  something  by  this  very  desultory  talk,  at  least  I  haven  I 
read  it     it  is  from  tin    heart     which   reminds  me  of  a  story  <>f  a 
Scotch  minister  'I   hope   Mr.   Allan  won't  take  any  offence),  who 
had   been  offered  a  new  charge  in     Scotland,  and  accepted.      He 
preached  his  first  sermon,  and  after  he  had  finished,  a  number  nf 
tin    >  Idi  r>   gathered    around   him   and   told   him   a   certain   lady   of 
high  birth  who  lived  in  the  neighborhood  had  gone  out  of  church, 
as  if  sh,    wi  n   displease  d  with  tin    sermon,  and  they  urged  him  bv 
all  means  to  call  upon  her  and  find  out  what  caused  her  displeas 
iin  .  and  to  please,  it   possible.     The  parson  called  at  he  first  op 

portunity,    and    found    tin     lady    in    a    \ery    chilly    mood.       II.     final!) 
asked    her    what     she    was    displeased    at.       She     told     him     she    was 

displeased  at   his  s<  rmon.     He  asked,    "Why;'-  Sin    said,  "In  the 

tirst    plaei     \.ni    'readed'    it.   in   the   second    place   you    "did    na'    read    it 
owr  weel.     and  i   nthe  third  place,  it   was  hardly    worth  the   readin. 

I  sughter 

At    that    I    will    retire,    renewing   mi     request    that    von    Canadian 
peopll    get  into  this   thing   and    help   get    the  electric   appliance    luisi 

ness  on  a   proper  basis.        (Applaud 

FRIDAY    M<>R\|\(,  SESSION,    M   N  K   22nd.   1928 


PrBSIDCN  i  :         <  "  nth  in- n.    I    call   this  meeting   to  order. 

Tins  being  a   general    session.    I    vrant   t>  make  appointments 
for  tin-  Nominating  (  ommittee.     I  wish  to  appoint  on  this  Nomin 
ating  Committee,      Messrs.    A.    Munro     Grier,   A.    A.    Dion,  ,J.   S 
(lould.  (     S    Bagg  and   I'.  S.  Gregory.     I   ask  these  gentlemen  to 

discharge  their  arduous  task  and  brim;  us  in  a  slate  lor  the  coming 

rear,  and    I    appoint    Mr.    Munro  drier   as   (   h.iinnan. 

Wi    have  one  paper  carried  over  from  yesterday      tin    paper 
on  tin    I  nderground   Systems,  but    Mr.    Kenvon  does   not    seem   to 
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be  present  this  morning,  so  we   will  let  this  slide   for  the  moment 
and  go  on  to  the  Lamp  Committee  report. 

I  hope  you  will  show  the  same  enthusiasm  in  discussion  today 
as  was  shown  yesterday. 

I  ask  Mr.  Kintner.  Chairman  of  the  Lamp  Committee,  to 
present  his  report.        (Applause.) 

(See  report  in  Advance  Proceedings.) 

\V.  Kintner:— Mr.  Chairman  and  gentlemen.  I  won't  read 
over  the   report,   I   will   just   simply   give    an  outline   of    it. 

First  is  shown  an  alaysis  of  lamps  and  consumption  by  type 
lor  the  last  year.  The  number  of  Type  B  lamps  in  proportion 
showed  a  slight  decrease,  and  the  C  lamps,  which  consume  more 
power,  an  increase  from  16  to  19.7 1/<.  .  This  is  a  pretty  large  per- 
centage of  increase.  It  means  that  the  lamp  sales  for  Canada  are 
from  about  14  millions  to  lfi  millions.  Recently  in  the  Journal  of 
the  Institute  of  Eleetrieal  Engineers  there  was  a  table  showing 
the  lamps  per  capita  sold  for  1922.  On  this  basis  the  Canadian 
lamps  per  capita  is  1.76,  based  on  15  million  lamps  in  a  popula- 
tion of  8  millions  five  hundred  thousand.  The  U.  S.  are  first  with 
1.83,  Switzerland  is  next,  with  1.62,  Germany  next  .88,  England 
has  1)5.     That  gives  a  kind  of  interesting  table. 

We  have  continued  the  lamp  curve.  The  prices  of  lamps  of 
300  watts  and  above  are  the  lowest  price  these  particular  lamps 
have  been. 

Very  shortly  the  Canadian  Engineering  Standard  Association 
will  issue  a  lamp  specification  for  Canada.  That  work  has  been 
going  on  for  the  last  two  or  three  years,  and  the  work  of  the  Com- 
mittee has  been  practically  completed.  It  is  really  waiting  for 
approval. 

Care  of  the  lamps  in  use:  The  Committee  thinks  that  point  i> 
very  important,  as  if  lamps  are  not  maintained  properly  there  will 
be  a  tremendous  loss  of  light  on  the  work  planned,  or  in  the  room, 
factory  or  store,  wherever  the  place  may  be.  The  result  is  that 
you  will  consume  the  power  but  you  are  not  deriving  full  benefit. 

We  also  wish  to  again  call  your  attention  to  proper  voltage 
regulation.  If  lamps  are  burned  over  your  voltage,  the  lamp  user 
will  lose  out.  because  the  lamps  will  not  last  for  nearly  as  long  as 
they  should,  and  if  you  burn  under  voltage,  you  lose  out  on  the 
illumination  side. 

Traffic  control.  There  seems  to  be  some  work  being  done 
along  the  use  of  lamps  for  controlling  traffic,  in  the  larger  cities. 

The  last  two  or  three  years  there  has  been  a  lot  of  work  dont 
in  regard  to  lighting  of  streets.  Tables  have  been  compiled  show- 
ing the  decrease  in  crime  and  results  of  accidents,  so  the  street 
lighting  is  increasing  in  importance.  We  have  listed  here  a  table 
showing  the  principal    installations   in   Canada   during    1922. 


Lamps  m:« 


( )n  tin   in  w  ill  velopments,  the  tipless  lamp  i->  now  bi  m^  mano 
factored.     The  factories  are  over  on  it  to  s  \ir\   bigfa  percentage, 
tome  more  than  others,  but  then    in  i  stead)   eurv«    going  over  in 
to  the    tipleaa  lamp,  irhich  needless  ti>  so)    in  Important,  as  it   r< 
moves  ■  vulnerable  spot  on  the  lamp.     Thai  really  is  its  weakest 

s|)()t. 

Sign  and  decorativ<    lamps.    I  In    15  watt  mill  type  Masda  sij-n 
lamp  is  .1  nen   development.     At  the  present  time  ■    10  watt   si^n 

lamp  is  being  mad-  to  meet  tin  demand  tor  siiiiis  wind  up  tor  10 
Watt    lamps. 

Coloured  Lamps.    Within  tin    last  year  or  so  there  has  been  a 
considerable  work  done  in  the  development  ot  coloured  lamps. 
showing  various  colours  of  lamps,  which  gives  pleasant  effects  tor 
decorative  work.  At  the  recent  Shriners'  convention   in   Washing 
ton,  1).  <-'..  about  tortv  thousand  lamps  similar  to  these  were  sold 
to  the  Convention  for  decorative  purposes. 
Pbksiokmt:     They  are  not  dipped? 

W.  Kin  in  Kit:  Mr.  Davits  brings  up  tin-  point  in  regard  to 
those  lamps  being  dipped.  Those  lamps  are  sprayed.  Coloured 
material  is  sprayed  on  them  through  s  spray  gun.  The  lamps  art 
then  baked.  I  have  takt  n  some  <>t  those  w 1 1 i t « •  ones,  put  them  on  a 
test  rack,  ami  two  <>r  three  times  ■  day  have  li.-id  those  lamps  im 

nursed  in  water.  There  is  no  flaking  off.  The  material  is  on 
♦  lure  permanently,  and  there  is  none  of  the  fading  which  we  hav< 
on  the  dipped  lamps. 

People  who  dip  their  own  lamps  in  colour  may  have  difficult) 
in  dipping  the  tipless  lamps.  Winn  s  tipless  lamp  is  dipped  and 
allowed  to  drain  then   will  he  a  large  drop  remaining  on  the  Ion 

■  st  part  of  the  lamp.  This  large  drop  will  not  dry  properly  and 
in  all  probability  it  will  either  flake  ott  or  give  B  dark  spot.  Tin 
tip   of   a    tipped    lamp    serves   to   act    as    a    drain. 

Those   lamps,   as    1    say,  are    weatherproof  the    material    does 

not  hum  off,  neither  does  it  flake  off.  01  course  it  any  oil  or 
grease  gets  on  thos     lamps,  it  will  apparently  fade. 

The  hake  oven  lamp  is  another  new  development.  There  is 
some  demand  for  hake  ovens  and  annealing  ovens  in  places  when 
there   is  a   fairly   high   temperature.      They   are   supposed   to  opcrati 

satisfactorily  at  maximum  temperatures  <>f  -'•"»<>  degrees  Centigradi 
Another  develo] nt  is  the  highway  lighting  units.     We  bav< 

shown  the  two  types  which  havi  been  developed  within  the  last 
year   or   tWO,    which    provides    a    char    view    of    tin     whole    read    tor    I 

considerable  distance  ahead,  which  I  think  for  automobiling  peoph 
is  pf  importance. 

Also  this  tvp.  ot  Highway  Lighting  I  nit,  when  properly  in 
stalled,  practically   eliminates  glare. 
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The  next  one  may  be  more  important — the  elimination  of  glar- 
ing lights  within  the  range  of  vision.  We  have  shown  separate 
curves.  The  principal  point  in  these  particular  types  of  lamps  is 
to  have  the  light  on  the  road,  either  way,  and  minimum  light  on 
the  side  of  the  road  where  it  does  no  good. 

Next  is  a  table  showing  a  list  of  articles  on  subjects  pertain- 
ing to  illumination.  There  is  considerable  information  written  in 
various  technical  magazines  and  also  the  lamp  manufacturers  pub- 
lish considerable  information.  As  a  result  this  information  is  more 
or  less  scattered.  If  an  architect  wants  to  look  up  the  latest  in- 
formation with  regard  to  church  or  store  lighting  he  may  be  at  a 
loss  where  to  look  for  the  various  information  on  that  particular 
subject.  The  articles  are  listed  under  different  subjects  such  as 
residence  lighting,  industrial  lighting,  sign  lighting  and  so  forth. 

On  that  tabulation  I  would  like  to  have  some  views  as  to 
whether  or  not  the  information  is  worth  being  compiled  in  the  fu- 
ture reports. 

That  ends  the  comments  on  the  report  itself.  Mr.  Dion  re- 
cently brought  up  the  proposition  of  standardization  of  voltage  in 
Canada.  I  might  say  that  approximately  91%  of  the  lamps  sold 
in  Canada  are  with  standard  voltage,  namely  110.  115  and  120 
volt  lamps.  In  the  States,  in  1922.  the  percentage  of  those  stand 
ard  voltage  lamps  was  88.2  so  from  the  voltage  standardization 
standpoint   Canada   compares  very   favourably. 

In  last  year's  meeting  the  Committee  called  to  the  attention 
of  the  Association  the  fact  that  there  was  no  Canadian  Lighting 
Code  or  any  Canadian  information.  Under  date  March  28th  Mr. 
Kon.  our  Secretary,  asked  me  to  prepare  reports  showing  just 
how  far  things  had  progressed  in  the  States,  as  well  as  Canada. 
So  this  special  report  shows  the  purpose  of  the  lighting  code.  I 
have  outlined  the  American  code,  from  which  you  can  get  a  very 
good  idea  as  to  the  ground  covered.  The  American  code  is  divided 
into  three  parts.  Part  1  deals  with  illumination,  and  gives  a  table 
on  minimum  requirements.  It  also  deals  with  avoidance  of  glare. 
Part  2  deals  with  suggestions  and  general  information,  giving  a 
table  on  desired  foot  candles.  It  deals  with  illumination,  location 
of  switches  and  controls,  causes  of  glare,  dealing  with  lighting 
from  the  glare  standpoint,  and  general  comments.  Part  3  deals 
with  the  advantages  of  good  illumination,  which  need  not  be  gone 
into. 

Next  is  given  list  of  the  American  States  at  the  present  time 
using  the  lighting  code,  there  being  nine  of  them — Pennsylvania. 
New  Jersey.  Michigan,  Wisconsin,  Oregon,  California,  Omaha, 
Oklahoma  and   Massachusetts. 

Next  is  given  the  information  in  regard  to  the  States  which 
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an    working  on  a  code,  which  are     Washington,     1  olorado,  I  tali, 
\\'i  st   Virginia  and   T<  xas, 

Next  is  given  information  in  r.  ii«r«l  t«>  the  enforcement  of  the 
industrial  lighting  code  in  New  York,  which  shows  that  tin  matter 
li.-is  been  taken  up  with  the  various  people  and  certain  orders  have 
been  issued,  and  iver  !'<»',  of  those  orders  have  been  complied 
with. 

\«\t  is  given  tin  addresses  of  the  people  where  the  various 
State  lighting  codes  maj    be  obtained. 

In  regard  to  Canada,  s<>  far  .-is  1  have  been  able  to  find  out, 
and  I  have  asked  a  good  many  people,  there  is  ?n>  lighting  cod«  for 
Canada  and  I  certainly  think  some  steps  should  be  taken  along 
those  lines.         applaus 

Pkksioent:     Thank  you  very  much,  Mr.  Kinter. 

This  is  a  very  valuable  report  indeed  we  have  been  listening 
to.  What  is  very  interesting  to  me  is  the  fact  that  there  should 
i><  .in  interest  on  the  part  of  regulatory  bodies  in  such  matt<  rs  as 
glare.  1  am  sun  if  we  could  get  our  State  regulatory  bodies  in 
Canada  to  In-  interested  in  the  matter  ol  good  illumination  in  such 
a  way  that  tiny  would  insist  upon  a  certain  standard  of  illumina 
tion.  it  would  be  1  very  good  thing  for  ns.  besides  being  a  very 
good  thing  for  the  employees  of  tin    different  concerns. 

I  would  like  to  jret  some  discussion  on  this  paper,  and  call 
upon  you  to  •> t - 1 1 ■  your  name  and  affiliation  before  opening  any 
discussion.      Have  you  any  difficulty  in   hearing  me  at  the  hack: 

Well,  gentlemen,  I  would  like  to  have  some  discussion  on  this 
valuable   report. 

John  Mrui'iiv:  Mr.  President,  it  anj  regulatory  body  in 
tin  Province  of  Quebec  has  anything  to  do  with  glare,  the  point  to 
be  submitted  to  them  first,  in  my  opinion,  was  illustrated  last 
night  at  the   dinner.      1    unscrewed   the  lamp  that    was   shining   in 

my   eyes,   and    within    five   minutes    nearly    all    the    lamps    in    tin     Hall 
were    unscrewed    and    put    out. 

PRB8IOBNT:  Mr.     Murphy.    I     thought    ot    that    tin-    minute     I 

saw    it.   hut   tin-   hoys   had    worked   so   hard   getting   it   together,    I 

thought    it    would    he   unfair   to   make   any    suggestions.       I    think    tli.\ 

worked   well    indeed   to  make   that  dinner   something   unique    from 

the  lighting  point  of  \  ieu .  and  uhde.  of  course,  the  glare  was  tin  r>  . 

the   effect    was    worth    tin     glare. 

Any  other  discussion,  gentlemen? 

Once  a  year  we  meet  and  have  tin  opportunity  ot  discussing 
such  matters  as  this,  ami  it  anybod}   has  am  question  to  ask.  even 

the    simplest    question,    now    is   tin     tune    to    ask    it.       I    ha\>     said    l>> 

ion.  and   mentioned   in   my   speech,   we   must    not    forget    that    tin 

younger    men    in    tin-    industry    do    not    know     all    tin     tiling    SOU 

tin-  older  in- n  are  supposed  to  know.  Tin    onli    method  tin  \    hav< 
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of  improving  their  education  is  by  listening  to  some  of.  ns  talk 
from  time  to  time.  Therefore,  if  any  of  our  younger  members  have 
any  points  in  mind  that  they  want  illustrated,  now  is  the  time 
to  ask  them. 

Geo.  D.  Mcdodgall: — I  am  very  sorry  I  wasn't  at  the  din- 
ner last  night,  though  I  have  just  heard  about  this  lighting  demon- 
stration. It  seems  to  me  that  at  a  meeting  of  an  Association  like  this 
ours,  some  care  should  be  taken  as  to  the  effect  of  what  we  do  is 
going  to  have  on  the  guests  present.  If  they  come  in  and  see  the 
kind  of  a  demonstration  we  had  last  night  they  are  going  to  get 
it  into  their  heads  that  it  is  the  proper  thing. 

Another  thing,  the  power  companies  (I  used  to  be  in  the 
power  business  but  am  not  now,  so  I  can  talk  a  little  bit)  are 
inclined  first  to  sell  current  for  load  purposes  and  not  for  lighting, 
if  you  sell  lighting  you  will  sell  the  current  all  right,  and  you 
will  get  more  satisfied  consumers,  and  also  educate  the  public.  It 
is  really  up  to  the  public  utility  to  educate  the  public  as  much  as 
possible  in  the  way  of  lighting.  All  you  have  to  do  is  to  walk  down 
one  of  our  main  thoroughfares  and  see  the  most  terrible  window 
lighting.  Go  into  our  factories.  In  factories  and  works  that  are 
supposed  to  be  entirely  up-to-date,  they  have  often  the  worst  light 
ing  installations  you  could  imagine.  You  cannot  tell  them  any- 
thing, because  they  say  that  they  have  been  getting  on  all  right 
that  way  and  they  don't  see  why  they  should  change.  The  public 
utility  is  really  in  the  best  position  to  educate  them,  but  it  costs  a 
little  monev  to  do  it.  A  consulting  engineer  cannot  go  in  and  spend 
hours  trying  to  educate  them,  and  then  get  a  job  that  they  want 
to  pay  him  $50  for,  after  he  has  worked  for  weeks.  So  it  seems  to 
me  that  the  education  has  got  to  come  to  a  great  extent  from  the 
public  utilities.  I  believe  that  in  Chicago  they  have  done  a  great 
deal  along  these  lines  and  the  amount  of  current  consumed  has 
been  very  greatly  increased.  From  the  point  of  view  of  the  con- 
sulting engineer.  I  have  never  seen  yet  the  installation  that  we 
have  not  been  sorry  afterwards  that  we  had  not  hoisted  up  the 
value  of  the  illumination  a  little  higher.  The  consumer  seems 
to  think  his  bills  are  terrific  when  he  first  starts,  but  in  a  very 
short  time  he  realizes  that  there  is  a  saving  in  having  a  high  val- 
ues of  illumination,  but  it  must  be  illumination  not  only  light. 

President: — Thank  you.  Mr.  McDougall.  I  see  Mr.  O'Brien 
in  the  room.  He  is  the  Chairman  of  our  Commercial  Section.  I 
will  ask  him  to  step  to  the  front  and  take  a  seat. 

I  do  not  know  whether  this  is  an  opportunely  time  to  go  into 
the  discussion  of  lighting  and  illumination  as  a  whole.  We  have 
one  or  two  other  papers,  and  a  lecture  by  Mr.  Luckiesh,  and  so  I 
don't  know  whether  we  should  discuss  it  at  the  moment  or  pass  on. 
The  arrangement  of  the  programme  is   such   that  the  next  matter 


Lamps  i  it 

is  j-iilly  not  related,  hut  we  return  t<>  lighting  again,  and   I   think 
that   wi    might   allow    discussion  to  comr   later.      \t   1 1 1 «    same   time 
it  tin n    are  any  specific  matters  in  connection  \%  i 1 1 1  this  reporl  ot 
the  I. amp  (  ommittec  thai  appeal  to  anybody,  I   iroald  1 1  k.  t    to  dis 
cuss  them  now. 

K.  A.   Stranger:      I    would   1 1 U. ♦    to  know    it   tin    tendency    in 
tin    construction  ol   lamps  is  moving  to  higher  voltages  tor  tin    or 
diuary  incandescent  house  lighting  lamp,  somewhat  along  tin    lines 
of  tin   220  volt  lamps  in  use  in  England  and   Europe  today. 

\\  .    KiMAn;:        I    eirtainU     hope    not. 

President:  CM  course,  Mr.  kirtner.  that  niai  be  tin-  lamp 
manufacturers'  point  of  view,  but  we  must  remember  that  at  tin 
New  York  Convention  on<  ol  tin  speakers  I  have  j«st  forgotten 
who  it  was  came  out  verj  flat  footed  tor  tin  increase  in  tin-  volt 
age  on  secondary  distribution  to  _'_'<)  140.  lit-  explained  tin  fact 
that  there  wis  Too  tons  of  copper  in  one  square  mile  >»t  \. •« 
York's  underground  system.  This  could  be  cut  to  one  quarter  ol 
that  amount  it'  the  voltage  was  doubled.  It  is  only  on  this  si<l. 
that  we  are  still   revolving     around    iio  volt   standard.      I   do  not 

know    ot   any   installations   in   Canada   when-  they  a.e   using   220  \olts 

tor  lighting  as  a   steady   voltage,  hut   possibly  there  are   some. 

W  .  KjRTNER:  I  know  there  are  a  few  installations  using  J'-O 
in  Canada,  and  in  England  *<>'  j  of  the  lamps  sold  are  the  220  volt 
grade.  I  have  seen  British  specifications,  and  their  efficiencies 
are  rt  inarkahly  low.  1  do  not  know  the  exaet  reason — I  have  nev- 
er been  able  to  find  out,  hut  the  efficiencies  are  low.  We  certain 
ly  cannot  make  the  Jio  \<>lt  lamp  marly  as  efficient  as  the  no 
\olt  grade  of  lamp.  The  manufacturing  difficulties  are  tremen 
dously  increased,  and  the  cost  of  the  220  volt  lamp  is  more  than 

that   ot   the    I  Id.       Tin    loss  on   the  man  u  t  act  u  ring    floor   is  also  more. 

The  filament  in  220  \ « >  1 1  lamps  is  closer  together,  which  increases 
tin    possibilities   of   tin     filament    interlocking.      I    will   admit   then 
is    an    advantage    from    tin     copper    standpoint.       You    don't    have    to 
put   in   so  much  copper.      1    certainly    wouldn't    like  to  see  any   tend 
iney.it  all  to  go  over  to  tin    220  volt  lighting  circuits.  Although  you 

would     save     tin      copper    yOU     would     have     to     increase    your     power 

consumption.     I  am  not  in  favour  of  it. 

E.  A.  Stranger:  What  I  have  in  mind  is  the  fact  that  all 
power  companies  are  trying  to  Imild  up  appliance  loads.  We  an 
coming   to  that    point   you    raised,  of   tin    tremendous   copper    invest 

merit  to  ser\e  these  appliance  loads.  it  tlu\  can  he  Served  by 
means  of  higher  voltage,  it  would  he  better  for  all  concerned,  not 
Only  for  tin  power  company,  hut  for  the  consumer,  as  he  is  the 
man  who  pa\s  for  the  cost  in  flu  end.  0n<  w  a  \  or  another,  and  I 
rcalh  wanted  to  hriiiij  out  whether  there  was  aBJ  development 
■work    being    don.     in    the    higher    voltage    lamps    which    would    alloR 
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distribution  of  dor    r  t<>  the  house  circuit    it  higher  secondary  \<>lt 
- 

\\  Kiniku:  Then  is  no  development  on  the  lamp  end  to 
Hint  .ni\  conditions  of  that  kind.  The  demand  tor  _'_'<>  volt  lamps 
is  diminishing  year  by  year.  I  will  get  t h i ■*  f i ii 1 1 r . • .  1  know  it  i> 
diminishing   from  year  to  year. 

President:     W<    have  u«>t   s   problem  ahead  of  us.  no  doubt, 
about  secondary  distributions.     I  hope  the  »< »1  n t n » n  will  In    the  ""• 
I  suggested  yesterday,  which  was  customer  supplying  the  transfor 
mer  and  the  Company    supplying  2,200  volts. 

English  practice  is  occasioned  l>\  the  fact  that  their  <li^ 
tribution  is  entirely  under  ground,  and  the  fact  that  they  run  '^ 
in  most  .   mil  naturally  they  -.t.irt  out  220  i-ki  from  the  power 

station.  It  they  attempted  to  distribute  il(>  volts  direct  current 
from  om  station,  why  the  copper  required  would  !>«•  an  impossible 
amount 

\n\   other  discussion  of  Mr    Sinter's  report,  or  the  report  of 
the  I  amp  Committee?     It  not  we  will  pass  on  to  the  next  report. 
tli<   report  of  the  Relations  with  Customers  Committee,  Mr.  II.  I. 
Anscomb<  .  I  hairman. 

Pardon  me,   Mr.  Anscombe,  but  owing  to  pressure  yesterday, 
w<   had  to  omit  the  report  of  the  Chairman  of  the  Commercial  Sec 
turn,  and   I   now    want  to  remedy   that     omission    -ni<i   ask   you  to 
listen  to   Mr.  O'Brien's  genera]   report   upon  the  activities  of  tin 
Commercial   Section. 

M.  O'Brien,  the  Chairman,  will  address  vou. 

W.  O'rrien:  The  activities  of  the  Commercial  Section  dur- 
ing tin  Association  Year  1 922  1928  have  been  carried  on  through 
the  medium  of  four  Bureaus  as  follows: 

I'ow.r  Sales  Bureau       Chairman  Mr.  I).  M.  (rail       Montreal 

M>  rchandise   Sales    Bureau     ('hairman    Mr.    Geo.    Atchison 

Montreal. 

Lighting   Sales    Bureau     Chairman      Mr.      J.    II.      O'Hara 

Ottawa. 
Customer      Relations  Committee         (hairman      Mr.     II.     T. 

Anscombe     Ottawa. 
A  departure   from  the  usual   practice   in  the   appointment  of 
members  to  these  committees  this  year  was  made  in  that  represent 
atives    "i    manufacturers   oi    electrical    equipment    were    named    to 
act  with  the  usual  central   station  or  utility   representatives. 

p  appreciation  is  felt  for  the  benefit  of  their  experience 
and  advice  in  matters  pertaining  to  electrical  equipment  brought 
into  the  discussions  of  their  various  committees. 

An  individual  report  of  tins,  various  committees  has  been 
printed  in  the  Advance  Proceedings  The  subjects  dealt  with 
therein   ir<   ol  an  important,  as  well  as  of  an  interesting  character, 
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and  it  is  sincerely  hoped  that  our  delegates  take  full  advantage  of 
the  occasion  to  thoroughly  consider  and  discuss  these  subjects  in 
open  meeting  their  doing  so  will  be  regarded  as  a  mark  of  appre- 
ciation by  the  Committee  men  individually  and  collectively. 

POWER  SALES  BUREAU: 

Important  features  of  the  Power  Sales  Bureau  report  art- : — 

Industrial    Electrical    Heating 

Standardization   of    Power   Contract   Conditions. 

Your  attention  is  particularly  drawn  to  the  draft  of  the  power 
contract  conditions  as  submitted,  and  it  is  recommended  that  Mem- 
ber Companies  might  seriously  consider  the  adoption  of  the  vari- 
ous clauses  as  the  basis  of  a  power  contract.  In  the  formation  of 
these  various  clauses  concentration  of  effort  was  centered  on  the 
safeguarding  of  the  interest  of  the  Supply  Company  and  the  Corn- 
sumer  with  the  objective  of  providing  equitable  treatment  for 
both  parties.  Uniformity  of  power  contract  regulations  should 
tend  to  create  a  favorable  impression  in  the  minds  of  consumer^ 
throughout  the  country. 

LIGHTING  SALES  BUREAU: 

The  Lighting  Sales  Bureau  will  not  make  their  report  in.  tech- 
nical form,  but  instead  has  been  fortunate  in  securing  leading  il- 
luminating engineers  to  give  illustrative  lectures  on  the  lighting 
of  the  home,  industrial  lighting,  shop  window  lighting,  street  and 
highway  lighting,  at  this  Convention.  Full  attendance  and  close 
attention  at  these  lectures  is  desired  and  will  be  deeply  appreciated 
by  these  experts,  and  furthermore  these  lectures  are  of  a  highly 
educative  character. 

MERCHANDISE  SALES  BUREAU: 

An  exhaustive  report  will  be  presented  to  you  by  the  Mer- 
chandise Sales  Bureau  which  during  the  past  year  has  given  con- 
siderable time  and  effort  to  this  work.  The  subject  of  merchan- 
dising is  becoming  more  and  more  vital  to  all  branches  of  the  elec- 
trical industry.  The  Bureau  has  delved  into  the  subject  of  adver- 
tising of  electrical  appliances,  and  the  best  method  of  bringing 
the  comfort  and  conveniences  of  such  appliances  directly  to  the 
attention  of  the  public. 

CUSTOMER   RELATIONS  COMMITTEE 

The  Chaiman  of  the  Customer  Relations  Committee 
will  submit  to  you  a  report  on  this  subject  which  is  pregnant  with 
suggestions  and  advice  which  are  strongly  recommended  to  our 
Member  Companies  for  adoption.  SERVICE  is  the  predominating 
feature. 
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Hydroelectric  power  developmenl  on  ■  largi    icalc,  through 

out   the   country     In. in    tin     1  II    \\  |  it    (o   tin     Maritime*    is   being   car 

ried  through  mr  projected]    it  the  present  time   Therein  we  risus 
li/<    the  strong     position  oi     hydro  electric  ent<  rprises     sustained 
throughout  recent  yeara  oi  trade  depression  reflected  in  the  publii 
confidence  in  tin    securities  oi   these  organisations  bringing  shout 
tin    developments  which  are  non    in  progress  or  projective. 

Service   has   brought   our  enterprises   into   this   enviable   plao 
in  the  public  mind.     Commercial  men   in  the  public  utility  an    in 
primary  contact   with  the   public.     With   these  men,  in  co  opers 
tion   with   the  other  departments   of   the   utility,   lays   the   task   oi 
holding  and  strengthening  tin   confidence  reposed  in  hvdro-electric 

iiit-  rpris.  -. 

I".  S.   Bdoar 

R.      B.     COI    Kill    KN 

I ■'..  C.   bIcGovcrn 
K.  A.   McInti  ii i 
.1.  H.  O'Haba 

(  i     B.   Arc  immin 
I*.    R.    Labelli 

W.      1'.     ()  MitUN.        Chairman 

President:  in  a  sense  the  Commercial  Section  has  been  m\ 
pet  this  year,  as  well  as  Mr.  O'Brien's.  As  I  mentioned  at  the 
dinner  last  night,  there  has  been  criticism  in  the  past  about  the 
fact  that  the  technical  end  oi  our  Association  seemed  to  be  the 
predominating  end.  We  have  endeavoured  to  remedy  it  this  year, 
by  stressing  more  the  work  that  is  done  by  our  i  ommercial  Depart 
ments,  and  under  Mr.  O'Brien's  guidance  the  Commercial  Section 
has  done  wonderfully  well  this  year. 

I    would  like  to  move  the  adoption  of    Mr.  O'Brien's   general 
it-port,  it    it   is  you-   pleasure,  gentlemen.        (applause 

Thank  you. 

I    will   call   upon    Mr.   Anscombe  to  present   his   report  tin 

report   of    Relations    witli    Customers.  applause 

-  ■    Report  in  Advance  Proceedings 

II.  I.  Anscombe:  This  i^  going  to  be  extremeli  short  It  is 
hardh  necessary  to  read  this  paper,  hut  I  would  like  once  more 
to  impress  upon  tin  members  of  the  Association  oih  particular 
point.  Even  if  vim  have  heard  it  hundreds  of  times  before,  n  pi 
tition  will  do  no  harm.  That  is.  tin-  importance  of  making  sure 
that  those  who  com*  into  contact  with  the  public,  the  rank  and  fil< 
if  1  mai  usi  tin  expression,  an  so  grounded  and  schooled  in  the 
pol*\  of  the  Company  towards  its  customers,  that  they  in  tln-ir 
actual  dealings  with  the  public  will  reflect  that  policy.  Unless 
tin-   in  done   rou  might   ss  well  consider  the  monei    you   spend  on 
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good  will  publicity  as  just  that  much  money  thrown  away.  I  think 
if  you  will  consider  that  and  work  on  it.  that  the  work  of  this 
Committee  will  not  be  lost. 

President: — Thank  you.  Mr.   Anseombe. 

That  report,  gentlemen,  is  found  upon  page  99  of  the  Advance 
Proceedings.  I  would  like  to  know  whether  there  is  any  discussion 
on  this  report.  There  has  been  lots  of  good  stuff  coming  out 
monthly  in  the  XELA  Service  Bulletins  that  is  very  interesting. 
Of  course  you  all  yet  copies  of  them.  Mr.  O'Brien,  I  think,  will 
say  a  word  for  us. 

W.O  Brien: — There  are  some  points  brought  out  by  this  re- 
port, principally  the  co-operative  effort  of  the  electric  homes 
throughout  the  country.  It  seems  to  be  a  very  good  idea,  and  I 
would  like  to  know  if  any  of  our  people  have  taken  up  that  idea 
in  the  other  Provinces.  We  in  Quebec  have  had  our  Electric  Co- 
operative Association  operating  for  some  time  back,  with  good  suc- 
cess, and  we  know  there  are  some  other  Associations  of  a  similar 
character.  If  there  are  any  people  here  who  have  anything  to  do 
with  such  Associations  in  the  other  Provinces,  we  would  like  to 
hear  from  them,  to  see  what  their  activities  have  been  towards  the 
education  of  the  public,  and  matters  in  general  in  connection  witli 
public  utility   service. 

President: — I  know  they  have  had  various  electric  homes 
right  across  the  Continent.  I  know  of  two  or  three  in  Toronto. 
I  think  they  had  one  or  two  in  Hamilton.  Really  a  wonderful 
work  has  been  done  in  these  electrical  homes.  Mr.  Kon  knows 
more  about  the  Montreal  end  of  it  than  anybody.  I  wish  he  would 
say  a  word  about  it. 

W.  O'Brien: — As  regards  the  electric  home  in  Montreal,  we 
have  run  two.  The  last  home  we  had  about  fifteen  thousand  visit 
ors,  I  think  it  was.  The  one  before  that  I  think  we  had  possibly 
the  same  number.  We  ran  the  second  of  these  off  last  year.  One 
example  of  the  outcome  of  those  homes  is,  that  formerly  probably 
about  .$50  would  be  spent  in  electric  wiring  of  the  ordinary  house, 
;;nd  through  the  education  that  has  gone  on  with  the  builders,  etc., 
that  sum  has  been  increased  very  considerably.  Some  of  the  bet- 
ter class  homes  being  erected  are  having  as  much  as  a  couple  of 
hundred  dollars  spent  on  the  electric  wiring,  to  provide  facilities 
for  people  to  employ  electric  appliances  in  a  proper  manner.  The 
establishment  of  the  electric  home  in  turn  provides  considerable 
work  for  contractors,  this  in  turn  going  back  to  the  manufacturer 
and  public  utility.     We  all  benefit  by  it. 

President: — Have  you  any  idea  as  to  the  increase  in  the 
number  of  KWHs  used  by  these  homes  that  have  been  wired  up 
somewhere  over  30^?  ? 


Residence  I  llc  m  i  \  ition 


A;>i-i:i  --    B\     Mi:.    LUCKIESH      128 


W.  O'Brien:      It  is  probably  a  little  earlj   in  the  day  t..  m>t. 

tli.it   \tr\    considerably,  but    I    should  sa\    t In  r.    ought   to  !>< 

increase    in    ordinary    household    consumption.      That    is    prohablj 

guess,  but   it   is  not   very   far  off.      It   is  a  little  earlj    to 

notut    tht    increast    ol   our  consumption  through   provision  of  con- 

\  <  Tin  DCeS    to    Use    appl  l.i  Ti< 

President:     Well,  gentlemen,  it'  there  is  no  more  discussion, 
I  movi    th.   adoption  of  this  report  in  the  usual  waj  applause 

1  have  now  much  pleasure  in  introducing  to  you  Mr.  I..  Luck 
iesh,  of  the  NI'.I.A  Research  Laboratories.  Mr.  Luckiesh 
is  tin  first  and  last  word  todaj  upon  illumination  of  tin-  home. 
Mr.  Luckiesh,  I  think,  must  !><■  th<-  most  prolific  writer  on  this 
subject  that  lias  ever  been  presented  to  our  world  to  date,  and 
th-  \<  rsatility  of  tin-  matters  upon  which  he  touches,  and  has 
touched,  is.  I  can  only  repeat  the  word,  extraordinary.  I  hope  he 
won't  feel  bashful  after  this  introduction,  hut  I  have  no  hesita- 
tion   at    all    in    stating    that    our    Association,    in    having    him    litre    to 

day.  is  indeed  fortunate.  I  think  after  you  have  finished  hearing 
my  talk  and  seen  his  demonstration,  we  will  all  he  glad  we  came 
to  tins  meeting  this  morning.         applaus 

M.   Luckiesh:      Mr.  Chairman  and   gentlemen :  In  my  prepara 

tions    to    discuss    the    subject    of    residence    lighting    lure.    I    thought 

inld  he  best  to  base  my  remarks  upon  my  recent   V   E.   I..  A. 

Report.  That  report  deals  with  conditions  in  the  United  Stat.-,, 
chiefly    the    results    of    a    survey    of    residence    lighting    and    all     its 

possibilities.  I  feel,  however,  that  whatever  is  true  of  the  United 
States  is  true  lure  in  the  wa\  ot  commercial  possibilities  in  r.si- 
dene,    lighting. 

Residence  lighting  to  me  was  originally  just  a  hobby  along 
with  my  regular  work.  I  not  to  thinking  one  day  about  how  the 
electric  business  began  in  the  home,  and  yet  how  we  allowed  the 
field  <it  residence  lighting  to  drift  along  by  itself.  There  was 
no  detailed  study  of  the  subject,  and  we  began  it.  feeling  that  we 
happened  to  have  some  of  the  qualifications  required  for  develop 
ing  that   ti.ld.  because  it   is   far  from  being  solely  an  engineering 

job.       It    is    a    combination    of    science    ami    art.    we    might    sav.    ami 

it   has  been  interesting  analyzing  and  developing  the  field.     This 

last    report    presents    much    new    material,    which    shows    us    the    po.H 
nihilities.       I    would    suggest    that    those    ot    you     who    are    interest.. I 

in  new  business  get  •>  copy  of  this  report,  it  you  have  not  already 
secured  a  copy.     They  can  he  obtained  from  the   Headquarters  .>i 

the    National     Kbetrial     Light    Association.    \ .  u     York    City. 

On  the  first  inside  pagi    w<    math    som<    estimates         in   fact, 

they    are    more    than    estimates  .>t    tin     in  \\     luisimss    available    in 

residence   lighting   in   the   I  nited   States.     The    ti^ur.s   run   up   t.> 

hillmri.s    of    dollars 
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When  I  start  to  talk  about  a  subject  like  this.  I  feel  like  the 
clergyman  who  put  his  whole  heart  into  delivering  what  he  thought 
was  an  excellent  sermon  against  atheism.  After  the  service  he 
felt  that  he  had  done  a  pretty  good  job  of  it.  and  he  wanted  to 
get  a  compliment  or  two,  so  he  asked  one  of  the  congregation  how 
he  liked  the  sermon.  This  person  replied:  "Well,  it  probably  was 
a  good  sermon,  and  maybe  it  was  all  true.  At  least,  you  said  it 
cleverly,  but  I   still  believe  there   is   a   God."        (laughter) 

I  believe  it  was  Mr.  Pike  last  night  who  said  that  the  scien- 
tists and  engineers  were  away  ahead  of  the  commercial  men, 
T  think  the  reason  is  that  we  pay  the  price  of  concen- 
tration and  study.  I  have  learned  a  great  deal  talking  to  sales- 
men. They  are  hiding  behind  a  smoke  screen  of  a  naturally  grow- 
ing business,  and  claiming  credit  for  the  natural  growth.  If  every 
commercial  man  would  sit  down  and  do  nothing,  the  business  would 
still  grow.  The  job  of  the  commercial  people  is  to  sell  in  ten 
years  that  which  would  normally  be  sold  by  itself  in  one  hundred 
years.  But  at  present  they  are  sitting  behind  that  smoke  screen 
and  taking  to  themselves  a  lot  of  credit  for  something  that  does  not 
belong  to  them  at  all.  What  we  want  is  more  than  more  business. 
I  would  like  to  see  all  the  reports  and  data  include  the  business 
last  year;  what  it  ordinarily  would  be  this  year  without  any  ef- 
fort, and  then  what  it  really  is.  I  would  like  to  see  the  last  fig- 
ure higher  than  the  previous  figure.  I  think  if  we  would  get  that 
point  in  our  minds,  we  would  keep  on  our  toes.  If  everybody 
would  get  the  fact  that  the  electric  business  is  a  growing  thins  in 
spite  of  our  commercial  men.  they  would  have  to  hustle  some  to 
hold  their  job. 

There  is  no  residence  lighting  and  wiring  problem  that  comes 
up  that  we  cannot  find  something  about  in  this  last  N.  E.  L.  A. 
Report.  It  shows  all  the  vulnerable  points  in  getting  lighting  busi- 
ness, and  by  lighting  we  mean  not  only  lamps  or  current,  but  also 
fixtures,  wiring,  and  portable  lamps.  All  interests  should  work 
together  in  order  to  prosper  together. 

The  second  section  of  the  report  is  something  we  have  been 
working  on  —  standardization  of  simple  receipes.  One  of 
the  greatest  difficulties  we  have  in  developing  residence  lighting 
is  that  people  living  in  homes  think  they  are  experts  in  wiring 
the  homes. 

(Mr.  Luckiesh  carried  on  from  here  with  illustrated  lecture 
of  commercial  possibilities  of  residence  lighting). 

President: — Gentlemen,  before  proceeding  to  a  formal  vote  of 
thanks,  I  have  no  doubt  some  of  you  would  like  to  ask  Mr.  Luck- 
iesh questions.  Our  time  is  becoming  short,  so  I  woidd  ask  you  to 
be  brief  and  prompt. 
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\\  O'Brien:  I  am  sure  we  ar<  verj  much  indebted  t.>  Mr 
Luckiesh  tor  this  highly  educational  paper.  After  listening  to 
tliis  and  receiving  its  educational  value,  the  thought  strikes  me 
Imu  an  we  going  to  apply  tin  knowledge  thai  we  gain  today! 
Whose  job  is  it  to  put  it  over  to  the  public?  I  t li ink  there  an 
others  besides  the  public  utilitiis  whose  jol>  tins  is.  I  do  m>t 
think  it  is  pureh  tin  pnblic  utilities'  job  alone.  It  is  ■  big  job 
indeed.  How  are  w«  going  to  accomplish  it  and  improve  the  load 
factor ? 

We  attempted  this  in  Montreal  through  s  Co-operativi  is 
sociation,  in  which  we  had  utilities,  manufacture  rs  and  contract 
dialers,  and  others  connected  with  the  electrical  business,  through 
the  means  of  electrical  homes.  We  had  the  pamphlet  issued  l>y  the 
N'KI.A  on  tin  "Comforts  and  Conveniences  tor  Electricity  In  the 
Home"  printed  in  the  dual  languages,  tor  every  home  that  is 
planned  the  contractor  or  owner,  it  known,  a  copv  was  sent  to  him 
\\  i  are  doing  our  best  to  try  and  educate  the  public  to  the  proper 
iisi    of  electricity,   and   the   comforts   and    conveniences   attributed 

thereto.      But   it   is  a   big  job,  and   not   a  job  alone   tor  the   utiliti'  s. 
it    is    a    job,    I    think,    in    which    the    manufacturers    and    contractor 
dealers    are    as    highly    int.  rested    in    as    tin     utilities.       Through    tin 

medium  ot   co-operative  associations  seems  to  In    the  only  way  to 
work    this    out  with    electrical    homes,   demonstrations,    etc.    Per 

haps   Mr.    Luckiesh  might   give   us  a   little  advice   on   the   subject. 
Is    it   tor  one   branch    of  the   industry    or    profession   to   take    this    in 
hand,  or  is  it  not  an  undertaking  in  which  everybody   is  interested? 
I..  Luckiesh:      I  think  Mr.  O'Brien  is  of  course  quite  correct 
It  isn't  the   public   utilities'  job  alone.      I    will    say.  answering   from 
the    I'nited    States       viewpoint,    then        are    a    lot    of    central    station 
companies  who  have  not  done  their  part   as  yet.      <  )t    course    I    want 
to  say  my  job  ends  Inn  .      It   is  up  to  you  to  apply  the  information. 
but   let    us   look   at    the   lamp   manufacturers    advertising    for   tin 
last   two  or  three   years.      It   has  been     exactly   along  this   line 
pretty  good    high   grade   advertising  that    takes  different    rooms   and 
lights  them  properly.      That  is  one  item.     The  Illuminating  Glass 
wan    Guild,  an  organisation   in   the    I  nited     States  ot    glssswar< 

manufacturers,    has    heen       Organised     tor       several    years    now.    and 

is  doing  good   work.     Thej    are  starting  some  cooperative  adver 
tising  now.     The  fixture  manufacturers  have  heen  getting  together 

mon    and   more.      Tin  v    are  our    weakest    link   yet.   hut    they    an     -•  tt 

inn  together  and  improving  ri^ht  along,  and  are  holding  meetings 
In  Cleveland,  as  I  mentioned,  th.  Electrical  Leagui  organised  tin 
various  interests.  I  think  it  is  a  job  that  his  got  to  !>■  divided 
up.  and  tin  mon  enterprising  sr<  doing  it  in  the  I  nited  States 
There  are  certain   largi    jobbers  that    hav<    illuminating   men   who 

are    doing    good     work,    hut     tin     tixtnn     manufacturers    havi     not     \'t 
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don€  much  to  put  over  good  lighting.  They  are  still  selling  fix- 
tures, and  are  doing  little  along  the  line  of  good  lighting.  The  Il- 
luminating Engineering  Society  in  the  United  States  is  trying  to 
do  its  part,  and  could  do  more  if  it  could  hranch  out  more  in  a 
commercial  way.  It  is  just  a  matter  of  preaching  the  gospel  and 
everybody  doing  his  share,  without  waiting  for  the  other  fellow  to 
do  it.  Progress  has  got  to  be  made  through  commercial  channels. 
Nothing  was  ever  done  that  did  not  progress  through  commercial 
channels.  It  is  the  commercial  channel  that  really  is  the  contact, 
and  all  of  the  interests  have  got  to  do  their  part  and  not  leave  it 
entirely  to  the  central  station.  I  do  want  to  say  that  some  central 
stations  in  the  United  States  have  done  a  wonderful  lot  of  educa- 
tional  work,  and  some  have  done  very   little. 

Mr.  Cartmel  : — I  suppose  I  am  out  of  my  field  here,  but  I 
have  seen  something  of  lighting  too.  and  I  was  very  glad  to  be 
here  to  hear  Mr.  Luckiesh,  because  I  know  of  nobody  who  could 
give  us  such  a  good  story  about  lighting  the  home  as  Mr.  Luckiesh 
can. 

I  want  to  ask  the  privilege  of  just  saying  a  word  about  an- 
other phase  of  the  same  subject.  I  feel  so  inspired  by  what  Mr. 
Luckiesh  has  said  about  home  lighting,  that  I  think  more  attention 
should  be  called  here  to  the  deplorable  state  of  affairs  as  regards 
genera]  public  lighting.  It  is  also  of  importance,  as  well  as  the 
lighting  of  the  homes.  Of  course  everybody  likes  to  have  his  own 
home  well  lighted,  and  many  people  will  go  to  the  expense  of  do- 
ing a  really  good  job  in  lighting  their  homes,  even  though  the 
public  buildings  are  badly  lighted.  In  particular  there  is  one 
little  society  in  this  City,  which  is  so  badly  lighted,  that  I  cannot 
read  any  magazines  in  the  society's  reading  room,  so  I  buy  what 
magazines  I  need.  The  thought  occurs  to  me  that  in  a  Province 
like  Quebec,  where  there  is  so  much  water  power  available,  and 
where  we  are  supplied  with  electric  power  at  such  a  small  rate, 
that  the  power  companies  must  be,  well  I  might  say  almost  dead, 
not  to  do  something  about  stimulating  some  of  these  people  to 
give    us    a   little   light. 

Mr.  Luckiesh  put  it  very  nicely  when  he  said  that  we  were 
progressing  so  in  the  electrical  industry  that  without  anybody 
pushing  the  matter,  it  would  go  along  very  nicely,  but  it  was. up 
to  us  to  do  as  much  in  ten  years  as  would  be  accomplished  in  one 
hundred,  if  things  were  left  to  themselves.  That  is  the  thought  I 
want   to  put  across.      Thank  you.      (applause.) 

President: — Thank  you. 

Now  gentlemen.  Mr.  Cartmel  s  criticism  is  well  directed  — 
there  is  no  doubt  about  it.  Mr.  Luckiesh,  in  referring  to  the 
smoke  screen,  also  told  the  truth.  It  is  pretty  hard  to  dispute  the 
normal   increase   in    business,   but   the   tendency    of    the   commercial 
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■  lid.  to  whicli   1   belong,  is  invariable   to  tak.    credit   for  everything 
that  coin,  s  on,  neglecting   the   fad   that    there   ia  inch   a   thil 
normal  increase. 

One   jn   amased   when   on<    sees   what   has   been  don<     On<    oi 
the  most  amasing  things   I   have  heard  was  that   installation  of  2, 
ooo  foot  candles  in  a  window   in  i  hicago.     We  think  it   we  get    10 
or  10  foot  candles  in  a  show  window  we  an   doing  well.     Thi 
ahead  ami  put   in   2,000  foot   candles  in   a    window.     \\ '■    thu 
the  enormous  possibility   for  development.      Thi      (  hicago   peopli 
claim  they  can  thus  increase  the  pulling  power  of   windows.     Wi 
are  very   far  behind  in  pushing  this  business  along.      I    am    ifraid 
in  this   Province  of  Quebec  the  contractor  dealer  todai    h  hardh 
well  enough  educated  to  stand  the  burden  of  selling  better  light 
ing  to  our  ordinary  n  sidents  or  store  customers. 

I    would   like  to   get    son,,     nion    discussion. 

Db.  Cabr:  1  would  like  to  ask  a  question.  The  speaker  said 
that  one-third  of  the  homes  in  the  United  States  were  wired.  Now, 
it  you  eliminate  all  the  homes  that  could  not  get  electric  current. 
if  they  were  wired,  could  you  give  us  the  percentage?  Presum 
ably  it  would  be  very  much  greater  that  is.  if  you  eliminate  the 
country  homes  in  villages  where  they  have  not  electric  current 

farm    houses    and    so    on  whicli    are    evidently     included    in    VOUr 

figure. 

Pxksioent:     Mr.    Luckiesh    will    answer   all      questions   in    a 
comprehensive  way  at  the  end  of  such  questions. 

Any   more  questions,  gentlemen?      We   have   some    vers    good 

fixture  manufacturers  here.  1  am  sun  they  might  be  glad  to  ask 
a  question  or  two. 

('.  Johnston]  :  1  don't  want  to  ask  any  question,  hut  to 
draw  attention  to  a  point  that  struck  me  in  Mr.  Luekiesh's  talk. 
Unless  I  mistook  him,  he  said  one  of  he  important  ways  <»t  getting 
the  idea  of  illumination  across  was  through  the  electric  homes,  and 
that  in  the  case  of  electric  homes  the  fault  was  in  mans  cases  to 
exaggerate.       I    have    recollection   of    visiting   the   electrical    hom.     up 

at  Cote  de  Neiges  Boad  I  did  not  see  the  one  in  Notre  Dame  d< 
Grace).  1  am  not  an  illuminating  man.  hut  it  struck  me  when  I 
left  that  home,  that  we  had  been  guilty  ol  exaggerating  to  n  veri 
great  degree,  inasmuch   as.  of  course,  tin    home  was  a   small   one, 

hut  they   seemed   to  ha\.    shov .  d   in   marly   every   conceivable   ■  I «  <  t  r  i 

cal  device.  It  struck  me  as  it  w<  were  trying  to  show  m  a  small 
place  what  electricity  could  do,  rather  than  induce  the  people  into 
lighting  their  homes  properly,  and  equipping  tin  i r  homea  suitably 
and   well    in   an  electric   way.      M\    object    in   mentioning    it 

draw  attention  of  thosi  who  are  more  <lin.tl\  in  thi  erection  "I 
those    electrical    homes    to    the    point    in    ord.r    to    -mi     it     tli-v     them 

-.Iv.s  do  not   realise  that  thei   mat    hav<    exaggerated  somewl 
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President: — Gentlemen,  any  more  discussion?  If  not,  I  will 
ask  Mr.  Luckiesh  to  answer  the  questions  that  have  been  submitted. 

L.  Luckeish: — One  gentleman  brought  up  the  matter  of  pub- 
lic lighting.  I  am  glad  he  reminded  me  of  that.  I  neglected  to 
say  the  principles  behind  residence  lighting  are  the  same  as  apply 
to  one-half  of  our  lighting,  and  these  principles  of  the  home  can 
be  extended  to  restaurants,  hotels,  some  shops  and  stores,  club- 
rooms,  etc.,  and  so  when  I  talk  of  residence  lighting,  I  am  gener- 
ally thinking  of  what  I  consider  about  half  the  field  in  lighting, 
involving  those  other  places  where  we  live  apart  from  our  working 
hours.  And  the  same  gentleman's  remarks  reminded  me  of  the 
point  of  how  little  people  know  how  to  use  light  and  their  eyes. 
We  have  got  to  educate  people  along  that  line,  as  they  do  know 
how  to  use  their  eyes.  It  is  surprising  how  many  people  will  read 
in  the  wrong  light,  when  by  turning  their  chair  they  might  be  abb' 
to  read  properly.  There  is  an  enormous  amount  of  educational 
work  to  be  done. 

When  we  go  into  the  stores  and  shops,  there  we  can  justify 
more  elaborate  systems  of  lighting.  The  other  day  we  laid  out  an 
installation  in  a  room  106  ft.  long  x  75  ft.  widt  —  a  room  some- 
what larger  than  this,  but  we  put  75  KW  of  lamps  in  that  room, 
besides  the  lighting  necessary  for  pure  utility.  That  is  what  we 
can  do  with  lighting.  The  possibilities  in  that  direction  are  im- 
mense. 

I  consider  artificial  lighting  the  easiest  thing  to  sell,  if  you 
sell  it  in  a  big  way.  It  is  the  thing  that  is  going  to  help  make  it 
possible  to  own  all  the  automobiles  we  are  owning  today.  We 
have  that  investment,  and  must  reduce  costs  in  some  other  way.  A 
lot  of  labor  and  capital  that  went  into  the  building  of  automobiles 
used  to  go  into  raising  potatoes.  Naturally  the  cost  of  living  goes 
up.  It  is  purely  a  simple  problem  in  economics.  We  consider  arti- 
ficial lighting  properly  done  will  increase  production,  reduce  over- 
head, etc.  Light  makes  two  and  three  shift  days  possible.  Better 
lighting  has  been  well  proven  to  increase  production.  In  our  con- 
gested cities  we  have  reached  the  day  of  windowless  buildings,  be- 
cause artificial  light  is  superior  and  cheaper. 

One  gentleman  asked  for  the  total  number  of  homes.  I  did 
try  to  carry  through  all  those  figures  in  terms  of  the  wired  homes, 
and  then  also  in  terms  of  the  total  homes.  To  answer  that  ques- 
tion specifically,  in  the  United  States  somewhat  more  than  one- 
half  of  all  homes  are  within  easy  reach  today  of  electric  service. 
I  do  not  believe  there  are  many  houses  in  Cleveland  that  are  not 
wired.  In  some  places  the  effort  has  been  very  great  in  that 
direction,  but  probably  one-third  of  the  total  homes  within  easy 
reach  of  electric  service  are  not  wired  even  todav. 
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Another  gentleman     mentioned  thai   the     so-called    Electrh  il 
-  w<  n  led  somewhat,  and  he  thought  thai   the  on< 

hen  v\as.  I  tliink  thai  it  is  a  rery  rital  qoeation.  Our  object 
should  1><  to  win  and  e^uip  these  homes  with  fixtures,  portable 
lamps,  appliances,  etc.  nut  beyond  tin  extent  which  ire  ran  justi 
t\  ithI  In  willing  to  buy  ourselves.  Visitors  will  come  in  and  sai 
"It  is  ridiculous  to  put  this  refrigerating  plant  in  tliis  little  borne, 
and  tin  \  are  riidit.  A  simpler  layout  would  <h>  the  job  tor  n> 
just  i>  well,  without  inviting  that  antagonism.  I  think  this  is 
really  important. 

Oni    feature  about  the   Electrical   Homes  that   pays  \<rv    well 
is    i  demonstrator  in  everj    on<    oi   the  important   rooms         one  in 
the   kitchen,  dining  room,    living  room,   and    one    upstairs   in 
bedroom.     Bach  one  is  trained  to  tell  the  storj   ol   that  particular 
room.     Now.  in  telling  that  story,  each  one  emphasises  convenience 
outlets,  and  it  is  better  received  than  it   the  same   person  demon 
strated   ill  rooms,  repeating  convenience  outlets  from  room  to  room. 
Bach  one   repeats  the   story,  bringing  in  tin    idea   of  convenient^ 
outlets.     It  goes  better  with  the  people  ami  has  been  rerj   success 
t'nl  in  Cleveland.       I  applause 

President:  1  would  ask  Mr.  John  Murphy,  ol  Ottawa,  to 
propose  a  vote  of  thanks  to  Mr.   Luckiesh. 

John  Murphy:  Mr.  President  and  gentlemen:  Mr.  Luckiesh 
has  given  us  sucli  a  complete  and  convincing  story  of  how  electric 
lighting  ought  to  be  done,  that  I  have  nothing  more  to  say.  hut 
simply  to  ask  you  to  join  me  in  ui\  inii  him  a  most  hearty  rote  oi 
thank-  applause 

President:  Gentlemen,  a>  1  said,  w<  m  going  to  depart 
from  our  programme  and  have  our  Industrial  Lighting  talk  this 
afternoon. 

1  am  now  going  to  call  on  Mr.  Jenkins,  from  (  hicago,  to 
address  us  shortly,  tirst  of  all  imploring  him  to  let  us  »t  t  br  i\ 
by    1  -  :•><>.        (applause). 

Fred   It.   Jenkins:      Mr.   Chairman   and   Gentlemen:    I    know 

rou  .-ill  thoroughly  appreciate  the  rerj   interesting  educational  talk 

l'\    Mr.  Luckiesh.     We  in  Chicago  have  followed  Mr.  Luckiesh  and 

taken  advantage  of  his  experience  and  study  of  the  lighting 

business,  and   I  can  recommend  that  you  can  safel}   follow  him.     I 

am    quite    sure    that    the    results    will    be    as    satisfactory    as    tin  \      ir> 
witli    us. 

I   am  going  to  take  a   feti    minutes  oi   your  raluable  time   in 

talking  to  you  on  education.     Mr.  Luckiesh  in  th<    talk  on  lighttng 
lia*  given  vim  a  very  interesting  educational  lecture.     \\  <    ban    in 
our  various  courses  published  l>y  the  Association  lessons  along  smi 
ilar  lin>s  ,-is  discussed  \>\    him. 
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The  Canadian  Electrical  Association  as  well  as  the  National 
Electric  Light  Association  stand  primarily  and  fundamentally  for 
education.  That,  you  can  say.  is  the  principal  cause  for  their 
existence.  The  N.  E.  E.  A.  has  a  Committee  on  Education  .prim- 
arily for  the  purpose  of  aiding  in  the  training  and  education  of 
employees  of  our  member  companies.  These  employees  need  and 
want  education.  Unfortunately  in  a  great  many  of  the  companies 
the  employees  who  have  been  in  the  business  twenty  or  thirty 
years  do  not  appreciate  this  fact,  possibly  for  the  reason  that  they 
have  not  given  it  sufficient  thought  and  do  not  appreciate  that 
the  business  has  grown  and  developed  to  such  an  extent  that  the 
junior  in  the  business  cannot  get  the  necessary  education  and 
training  that  they  acquired  over  a  short  period. 

Necessarily  a  young  man  going  into  the  business  today  is  an 
entirely  different  proposition  than  that  of  a  man  going  into  the 
business  twenty  or  thirty  years  ago.  In  those  times,  as  some  of 
the  executives  here  know,  you  were  all  in  the  same  room  with  the 
Commercial.  Operating,  and  Engineering  Departments,  and  neces- 
sarily had  to  learn  the  business.  As  it  is  now  a  man  going  into 
a  large  company  of  from  2.00  to  7.. 300  employees  necessarily 
goes  into  some  standardized  job  in  one  department,  and  it  would 
take  a  great  many  years  to  learn  the  business  in  the  manner  that 
the  older  men  have  learned  it. 

Therefore  in  order  to  give  a  broader  view  and  a  knowledge  of 
the  various  branches  of  the  business  the  committee  publishes  up-to- 
date  information  in  the  form  of  home  study  or  correspondence 
courses,  which  have  proved  very  profitable  investments  for  the 
member  companies.  Day  before  yesterday  the  Accounting  Educa- 
tion Committee  had  a  meeting  here,  and  I  will  just  touch  on  what 
they  are  planning  to  do.  The  committee  has  laid  out  for  itself 
this  year  a  very  large  job.  We  have  thirty-six  lessons  in  Advanced 
Accounting  specializing  in  the  electric  utility  business.  Of  this 
course  the  first  edition  has  been  exhausted,  and  between  now  and 
September  we  have  laid  our  plans  to  revise  every  lesson,  bringing 
them  into  conformity  with  the  Standard  Classification  of  Accounts 
and  up  to  the  last  minute  on  accounting  practices.  During  the 
summer  and  next  fall  we  are  also  revising  the  Commercial  Courses. 

Perhaps  at  this  time  I  had  better  mention  the  courses  we  are 
publishing:  Elementary  and  Advanced  Accounting  Courses  for  the 
Accounting  Section.  We  also  have  for  the  Commercial  Section  a 
Course  in  Practical  Electricity  which  every  young  man  should  take 
regardless  of  the  department  in  which  he  is  working.  There  are 
also  standard  courses  in  Merchandise  Sales.  Power  Sales  (These 
are  along  the  lines  discussed  at  to-day's  meeting).  These  courses 
are  published  and  sold  at  prices  that  outside  of  an  Association 
would   be   ridiculous.      The   reason   for   that   is   that   the   services    in 
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tin  preparation  arc  largely  donated,  and  w<  have  th<  services  of 
nit  n  who  it  t  lu\  were  outsiders  ire  could  not  gi  t  for  thonaands  oi 
dollars  in  the  preparation  of  these  courses.  Th<  prices  art  about 
one-Fifth  of  what  yov  would  gel  tli-  sam<  courses  tor  in  r I •  <  open 
market,  and  they  specialise  in  your  business.  I  would  lik<  to 
drive  one  thought  home.  Hon  can  w«  expect  to  gron  and  pro 
press  rapidly  in  this  business  unless  \\(  start  t.>  educate  and  train 
the  young  and  continue  the  training  of  the  older  men  in  the  busi 
By  usinu  these  courses  you  will  find  that  this  problem  is 
]>r-  tty  well  covered. 

It  is  said  that  a  man  is  judged  by  the  company  he  keeps.  Nm\. 
I  think  that  this  applies  equally  well  the  other  way,  that  the  com 
pany  is  judged  by  the  men  it  keeps.     The  value"  of  these  courses 
outside  of  their  economic  and  financial  value  have  very  commend 
abh    features.     For  instance,  we  know  that  they  promote  t'"    '"  8' 

public    relations,    tirst    class    and    t  .onoin  ical    service,    and    they    also 

promote  the  best  employee  relations.     This  naturally    follows  when 
take  up  a  proposition  of  this  kind  with  your  employees, 
President  Frank  W.  Smith  during  the  past   rear  took   an  i  \ 

traordinary  interest  in  these     Educational     Courses,  as     you  may 

know    from  thos(    who  have  taken  them.      Also  he  offered   an  annual 
of  $100.00.      This  prize  went   to  a  young  man  employed   in 
the    Boston    Kdison    Company,    who    was    a    member   of    the    Coin 

mercial   Section   and   took   an    Account  ing  Course. 

We  must  not  look  upon  these  courses  as  ah  expense.     These 

■  s    in    not   an   expense.     'I'hey   are  an   investment.     There   is 

■  tter  investment     that  the  companies     can   make   i  I   am  now 
talking  to  executives)   that   will   paj    as  large  a  dividend  as  train 
ing  employees,  ui\iuu  them   an  opportunity   to  grow   in   the   !>usi 
ness    and   to    make    many    of    the    short    cuts    which    has    taken    Other 
men   a    great    many    years   to   acquire.      All   companies   are    perfectly 
willing  to   invest    in   plant     equipment   and   to   spend   their  monei 
freely  to  supply  the  demand,  hut  the  Committee  on   Education  I" 
lieves  that   it   is   as  equally   important   to   invest    in   man   power   as 

r  i^  to  invest  in  horsepower.       I  applaum 

l'i:  i  BID1  NT :       I     would    just    like    to    con\<\     the    thanks    of     tin 

meeting  to    Mr.   Jenkins   for   having   spoken   about   this. 
FR1  DAY   II   \(  HEON 

Mi:.   A.    Mi   n  no  GrIER,  <   ha  i  rina  n  .  m   his   u  .  ■Iconic   lo  t  he   visitors, 
said   in   part  as   follows: 

When   I  was  recently  at  the  Convention  of  th<    National   Elec 

trie    Light    Association    in    Vw     York    City,    I     invited    souk     of    the 

members  who  attended  that  Convention  to  attend  th<    Contention 
■  >f  th<    Canadian    Electrical    Association   at    Montreal;      I    Ventured 

•■<      •  •>(  r\  .•   that    whilst    then     \\ > n       certain    liquid      refreshment* 
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which  might  he  had  in  the  Province  of  Quebec,  it  was  not  compul- 
sory to  enjoy  them,  and  if  any  had  feelings  or  views  which  did  not 
permit  of  their  partaking  of  them,  they  were  at  perfect  liberty  to 
refrain.  I  had  the  temerity  to  add  that  in  the  Province  of  Quebec, 
as  in  other  parts  of  the  world,  it  was  not  usual  to  erect  monu- 
ments or  statues  to  persons  or  things  until  they  had  passed  away. 
and  to  observe  that  in  the  Province  of  Quebec  there  was  no  statue 
of   Liberty. 

Address  by 

MR.  L.  A.  HAWKINS. 

Research   Engineer,  General  Electric  Research  Laboratories 

Eor  more  reasons  than  one.  I  feel  a  certain  diffidence  in  ad- 
dressing this  gathering  on  the  subject  of  research.  Within  a  few 
days  after  accepting  your  president's  invitation  to  speak  I  picked 
up  the  June  issue  of  the  Atlantic  Monthly,  and  saw  an  article 
by  a  Canadian  on  "The  Canadian  Viewpoint."  I  thought  "Here 
may  be  a  chance  to  get  a  useful  tip.  to  get  a  line  on  the  topics  in 
which  Canadians  are  specially  interested."  So  I  began  to  read 
with    eare    and    diligence    and    this    is    what    I    encountered — "The 

stranger  in   Canada  will    receive  a   hospitable   welcome,  but he 

must  be  prepared  for  a  period  of  probation.  During  this  time  he 
will  be  wise  to  hold  as  few  opinions  as  possible,  never  to  express 
even  those,  and  to  show  in  general  little  individuality."  A  bit 
disconcerting  to  one  who  had  just  undertaken  to  air  his  views  he- 
fore  a  gathering  of  distinguished  Canadians. 

But,  more  seriously,  I  do  feel  that  it  is  a  bit  presumptuous 
for  anyone  from  the  United  States  to  come  to  Montreal  to  tell 
about  research.  There  is  no  city  on  this  side  of  the  Atlantic  that 
can  boast  of  a  university  more  eminent  in  research  than  McGill. 
The  work  done  at  McGill  by  Rutherford  and  Soddy  I  believe 
ranks  in  importance  second  only  to  that  of  J.  J.  Thomson  in  Eng- 
land in  laying  the  foundation  of  modern  physics.  The  tradition 
they  brilliantly  established  at  McGill  has  been  ably  carried  on  by 
others,  including  Macallam  in  bio-chemistry  and  King  in  phvi-.es. 
A  certain  humility  is  becoming  to  a  stranger  who  presumes  to 
instruct  a    Montreal   audience   in   research. 

And  finally,  to  say  something  worth  hearing  about  research 
is  more  difficult  today  than  it  was  twenty  or  even  ten  years  ago 
Then  industrial  research  was  a  novelty.  The  large  industrial  lab- 
oratories in  the  United  States  though  growing  in  number  were 
still  few.  and  in  England  there  were  practically  none.  Some  splen- 
did research  work  was  in  progress  in  university  and  private  labora- 
tories  in   England   but  in   America   there   was   very   little. 
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Then  came  the  war,  and  almost  al  ono    tin    world  learned  to 
wli.it  an  extent  it  had  become  dependent  <>n  tin    industrial   lab* 
tories  of  Germany.      Dyestuffs,  medicines,  chemical    reagents,  <»|> 
tical    glass,    instruments,    laboratory    supplies,    magnesium,    special 
alloys,   potash,   were   among   tin    supplies  cut    off    l>\    the    strai 
hold   ol    tin    British    fleet.      In   allied   and    neutral   countries    dike 
chemists  and  physicists  »irc  called  from  universities  into  the  ser 
\  1. 1    ol   government  a n<l  of  industry    to  seek  to  develop  the    i r t  >>t 
producing  the  equal  of  <>r  substitutes  t<>r  the  German  materials  n<> 
longer  available.     Such   hastily      organised      research    w  .t ■»   always 
costly  -111(1  usually  inefficient.     Meanwhili    tin    German  laboratories 
were  quick!}    and  effectively  engaged  in  producing  substitutes   t"r 
the  matt  rials  denied  to  Germany  by  the    British   blockade,  substi 
tutes  without  which  tin    war  could  not   have  lasted   as  it   did,  ami 
in   developing   new   and    terribh    weapons   ol    offence,   from    which 
the  Canadian   troops  were   first    to   suffer. 

So,  among  the  lessons  which  Germans  taught  the  world,  was 
tin  value  of  the  industrial  laboratory.  In  England  and  in  the 
I  nited  States  alike  the  firm  nsohc  was  mad<    never  again  to  |><r 

niit   a    possibly    hostile    state   to   ohtain    such   a    monopolistic   eminence 

in   tin    industrial   applications  of  science.     Even   during  the    war. 
plans   were    formulated    for  ambitious   and    permanent    research    pro 
grams,    and    no    tinn     was    lost    aft<  r    the    armistice    in    putting    thos, 

programs  into  effect. 

Every  larire  industrial  corporation  organised  its  own  research 
laboratory.      National    Research   Councils  were  formed   to  promote 

CO-operative  re»  arch  by  those  industries  in  which  the  companies 
engaged  could  not  afford  individual  laboratories,  and  to  try  to 
co  ordinate  for  better  efficiency  the  work  of  tin  existing  labors 
tories.  Universities  hastened  to  establish  research  departments 
to  train  the  men  demanded  l>\  this  mw  scientific  growth.  Even 
tin  American  Federation  of  Labor,  realising  that  tin  high  wages 
and  shorter  hours  won  during  tin  war  could  he  retained  in 
peace  only  through  increased  efficiency  in  production,  passed  ri  so 
lotions  and  memorialised  Congress  nrging  national  support  ol 
industrial  research.  Papers,  magasines,  and  hooks.  hav<  been 
filled  with  dissertations  on  tin  value  of  research,  and  countless 
addresses   have   been   made   in   furtherance  ol    its  extension,   until 

now   there   is   danger   that    tin     word    r«s.  arch   mav    In  conn    as   ohno\ 
ious    through     repetition    as    tin      word    cooperation     heeame    during 
the    war.       And    it    is    a    real    danger.       You    remeinher    tin      Atln  man 

who  was  banished   because   his   fellow  citizens   wearied   ot    lii  aring 

hirn    called    "the     just. "       So    I     fear    that    continued    harping    on    re 
search    mav     at    first    hore    and    tlnn    irritat-     tin     public    mind.        \nd 

the  public  memory  is  all  too  short.     Tin   war  I.  ssons.  quickly  ham 
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edj  are  many  of  them  being  all  too  quickly  forgotten,  and  among 
them  may  go  the  appreciation  of  the  value  of  research. 

And  there  are  many  specific  causes  for  discouragement.  I 
know  of  large  industrial  laboratories  started  since  the  war  which 
have  been  discontinued.  I  know  of  sections  of  the  National  Re- 
search Council  where  the  only  accomplishment  has  been  to  hold  a 
committee  meeting  and  print  the  minutes.  Much  of  the  research 
work  undertaken  at  universities  has  been  characterized  by  the 
Carnegie  Foundation  as  "pseudo-research."  I  have  seen  one  an- 
nual report  of  the  •  research  section  of  one  large  engineering  col- 
lege  which  described  some  twenty  problems  on  which  the  students 
were  engaged,  and  not  one  of  those  problems  was  what  I  would 
consider  true  research,  nor  of  value  in  teaching  research  methods. 

These  things  may  result  in  discrediting  research  and  in  start- 
ing a  backward  swing  to  pre-war  conditions.  Should  that  swing 
occur,  it  would  be  a  long  and  difficult  task,  without  the  war  stim- 
ulus, to  get  back  again  to  where  we  now  are. 

The  extent  of  that  loss  could  be  testified  to  by  anyone  in  the 
General  Electric  Co.  who  knows  what  research  has  done  for  that 
Company.  Whole  factories  and  larger  sections  of  other  factories 
are  engaged  exclusively  in  producing  devices  or  materials  that  or- 
iginated in  the  Research  Laboratory.  Every  department  of  the 
company  has  profited  in  the  way  of  improved  device  or  reduced 
eost  by  tlie  work  of  the  laboratory. 

The  General  Electric  is  not  unique  among  companies  with 
industrial  laboratories.  Its  experience  is  typical.  Why  then  the 
disappointments    and    discouragements    to    which    I    have   referred? 

I  believe  thev  have  arisen  from  mistaken  ideas  about  researeh. 
The  Standard  Dictionary  defines  research  as.  —  "A  systematic' 
investigation  of  some  phenomenon  or  series  of  phenomena  by  the 
experimental  method  to  discover  facts,  or  to  co-ordinate  them 
as  laws."  "By  the  experimental  method,  to  discover  facts."  That 
is  the  essence  of  the  definition.  The  one  qualification  I  would 
make  would  be  to  limit  the  facts  sought  by  research  to  generic- 
facts.  What  I  mean  is  this  --  It  may  be  desirable  to  know  the 
open-circuit  voltage  of  a  certain  battery  to  another  decimal  point, 
but  to  obtain  that  fact  by  refinements  of  measurement  is  not  re- 
search. It  tells  us  more  about  a  finished  thing.  It  does  not 
give  the  kind  of  new  knowledge,  or  new  principle,  which  makes 
possible  the  development  of  new  devices.  The  failure  to  recog- 
nize this  distinction  is  the  reason  for  what  I  have  referred  to  as 
"pseudo-research"  at  some  universities.  Teaching  students  to 
measure  is  instructing  them  in  laboratory  methods,  but  it  is  not 
teaching  them   research. 

For  not  all  laboratories  are  research  laboratories.  This  is 
as  true  in    industry   as  in   academies  of  learing.    An   industry  may 
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baye  need  of  extensive  standardisation,  the  development  and  stand 
ardisation    ol    instrumenta    and    test    methods.      For    that    work,    it 
in.i\    requin    an  extensive  laboratory  with  i  staff   oi    highh    train 
•  <1  engineers  and  physicists,  l>ut  tli.it   \M>rk   La  n<>t    research. 

Again,  an   industry    may   require   scientific  control   <>t    factory 
materials  and   processes.    It   may   need   technical    purchasing    »pe\ 
tfications  and  acceptance  tests  of  raw  materials;  it  mav   need  in< 
taJUurgista  to  control  its  foundry   and  its  forge  shop,  and  chemists 
to   control    the    production    ol    paints,    varnishes,    insulations,    and 
ceramic  products;  l>ut  such  testing  and   factory  control   is  not    r. 
s<  arch. 

Still  again  an  industry   mav    need  a  development  laboratorv  to 
improve   its  apparatus,  to  develop   new  devices,   and   to   find   new 
applications  tor  its  products.  Such  work  may  keep  ,i  large  labors 
tory  busy  and  yet  none  of  it  be  research. 

All  these  things,  standardisation,  testing,  factory  process  con 
trol,  and  development,  have  to  do  with  specific  things;  they  are 
hound  up  with  and  can  e\ist  only  in  connection  with  industry; 
they  represent  applied  science,  or  engineering.  Research  on  the 
contrary  has  to  do  with  genuine  tacts  or  principles,  it  need  have 
no  connection  with  industry.  It  is  fundamentally  the  same  wheth 
er   conducted    at    a    university    or    in    an    industrial    laboratory.       It    is 

essentially  pure  science  until  engineering  development  steps  in 
to  apply  it. 

Last    spring    we    had    the    kei  n    pleasure    and    great    honor    of    a 

\  isit  from  Sir  Joseph  Thomson,  Master  of  Trinitj    College,  Cam 
bridge,  who  is  generally   recognised   by   physicists   as  the  greatest 

living   scientist.    Ther-    was   a    storv    current    in    mv   college   days 

Onlj  a  quarter  century  ago  of  a  professor  who  suddenly  called  on 
a    slumbering    student    and    .asked    him    what    electricity     was.       The 

student,  half  awake,  stammered  that  he  had  known  hut  had  for 
gotten.  "Ciood  heavens,  >  xclaimed  the  professor,  "The  only  man 
who  ever  knew  what  electricity  is  has  forgotten!"  The  point  "t 
the  story,  such  as  it  was.  was  the  mystery  surroundin»  the  nature 
of  electricity:  Next  to  life  itself,  it  was  tin  most  mysterious 
thing  in  the  universe.     To-day   I   think   it   is  safe  to  saj    we  know 

more    about    electricity,    know     r<     trulv     what    it    is.    than    of    an\ 

thing  else  in  the  universe.  This  wonderful  extension  of  knowledge 
is  due  to  Sir  Joseph  Thomson,  who  discovered  the  electron,  the 
unit  of  electricity;  he  measured  it  and  weighed  it  and  told  as  all 
its    properties,   and    showed    how    matter    itself    was   composed    "i 

electrons.       Since    then,    physical    and    chemical     research    has    aimed 

at  explaining  all  other   phenomena,  even   the   phenomena   of    life. 

in  terms  of  -  that  simplest  and  most  fundamental  of  things,  the 
elect  ron. 

Now     it     is    in  vacuum    tidies    tint    the    electron    can    most    frrrlv 
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display  its  properties,  undisturbed  by  atoms  and  molecules.  It  was 
the  discovery  of  the  electron  that  made  possible  the  research  that 
led  to  the  modern  vacuum  tube.  So  when  Sir  Joseph  Thomson 
visited  us  last  spring  and  saw  in  our  vacuum  tube  factory  the 
various  types  and  sizes  of  tubes  in  quantity  production,  the  newest 
and  most  powerful  Coolidge  x-ray  tubes,  and  the  high  power  tubes 
now  used  for  radio  transmission,  and  when  he  saw  in  our  labora- 
tory still  more  powerful  tubes  designed  for  power  work,  he  was 
seeing  the  present  state  of  a  new  and  great  development  which 
had  its  origin  in  his  own  scientific  discoveries. 

This  development  did  not  spring  directly  from  Thomson's 
discovery.  Years  of  research  on  high  vacuum,  its  production  and 
measurement,  and  on  electron  emission  from  hot  filaments,  were 
necessary  before  the  engineering  development  could  start.  But 
that  research,  though  conducted  in  an  industrial  laboratory,  dif- 
fered not  in  kind  from  Thomson's,  and  in  a  sense  was  a  continua- 
tion of  it. 

The  story  of  this  vacuum  tube  development  is  interesting  as 
showing  how  one  research  after  another  by  different  workers  laid 
the  foundation  for  successive  engineering  developments,  each  more 
important  than  the  preceding,  and  even  now  promising  still  great- 
er things  to  come. 

Edison,  in  the  course  of  his  engineering  development  of  the 
incandescent  lamp  noticed  occasionally  an  effect  which  has  ever 
since  been  known  by  his  name.  He  observed  in  certain  lamps  a 
blue  glow  which  resulted  in  a  rapid  chewing  away  of  the  ends  or 
one  end  of  the  filament.  He  also  found  that  the  effect  never  ap- 
peared in  lamps  that  were  specially  well  exhausted.  He  found 
that  the  blue  glow  was  caused  by  the  passage  of  current  between 
the  ends  of  the  hot  filament.  He  inserted  a  plate  and  passed 
current  between  the  filament  and  plate.  But  when  the  vacuum 
was  made  too  good  the  current  stopped.  That  was  as  far  as  the 
state  of  knowledge  of  the  action  of  an  electric  current  permitted 
one   then   to  go. 

Then  when  radio  telegraphy  had  been  discovered,  Fleming 
saw  the  possibility  of  using  as  a  detector  Edison's  combination  of 
hot  filament  and  plate,  and  gave  us  the  so-called  Fleming  valve. 
This  was  an  engineering  application  of  Edison's  research.  Next 
De  Forrest  discovered  that  the  current  in  the  Fleming  valve  could 
be  controlled  by  the  introduction  of  a  third  element  called  the 
grid.  That  discovery  gave  birth  to  a  new  and  important  engineer- 
ing development,  the  De  Forest  audion.  Still  these  tubes  re- 
mained as  low  vacuum  devices.  They  became  inoperative  if  the 
exhaust  was  carried  too  far.  They  could  be  operated  only  at  low 
current  and  low  voltage,  for  around  thirty  volts  the  blue  glow 
that  Edison  had  first  observed  Mould  set  in.  the  action  would  be- 
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.Him  erratic,  and  tin  tube  would  soon  bi  <  !•  --t  r«  >  \  <  .1  1'h.  \  w<  r< 
\tr\   us.  tul  tor  reception  "t   radio  telegraphy,  but  thai  was    ill 

Hut  meanwhile  J.  J.  Thomson  had  made  his  great  discover} 
of  tin  electron,  and  showed  tin  pari  it  played  in  tin  flon  of  cor 
r<  lit  through  gases.  It  then  becami  <  \  nl«  ut  thai  the  Bdison  it* .  t 
was  the  result  of  electrons  emitted  from  ■  hot  filament,  and  re 
sewed  interest  was  aroused.  Still  foi  a  time  the  research  work 
-  rs  could  obtain  n<>  current  when  the  vacuum  was  t < »• »  good,  and 
tin  conclusion  was  generally  though  reluctantly  accepted  tli.tt  tin 
electron  emission  was  dependent  on  some  reaction,  m>t  understood 
between  the  n  sidual  gas  and  the  hoi  filament 

It  is  tnn  thai  Richardson,  working  with  a  sensitive  galvano 
meter,  found  be  .ould  i_r<  t  measurable  electron  currents,  micro 
amperes,  in  a  really  high  vacuum.  He  established  an  equation  ui\ 
ing  the  relation  between  current,  voltage,  and  filament  tempera 
tore.  Hut  according  to  thai  equation  the  electron  current  obtain 
able  from  an  ordinary  lamp  filam<  ni  should  be  amperes,  while 
other  experimenters  had  obtained  nothing  large  i  nough  to  measure. 

This   was  tin    state  of  things  when    Langmuir  of  our   labors 
tory  began  liis  investigation,  to  find  oui  whj   tin    Richardson  equa 
Hon  did  not  liold  tor  higher  currents.     His  research  resulted  in  tin 
discovery    of    the    "space-chargi     law.'       II.     found    thai    electrons 
wer<    emitted   from   the   filament   in   accordance   with    Richardson's 
equation,  but  that   in   high   vacuum  these   emitted   electrons   in   the 
space  immediately  surrounding  the  filament,  being  as  .1.  .1.  Thom 
sun   had   shown   particles   ol      negative     electricity,     charged    that 
space   negatively   and   prevented   additional   electrons   from   leaving 
the  filament.     With  the  minute  currents   Richardson  had  used,  the 
space    chargi     was    not    effective,    but    with    the    attempt    to   draw 
i  iru- r   currents   in    high    vacuum    it    became   the   dominating    thing. 
With  poor  vacuum  the  space  charge   was  neutralized  by  the   posi 
ti\.    i.uis  generated   in  the  residua]   gas  1>\    collision   with   tin    elec- 
t  rons. 

Thus  Langmuir's  work  cleared  up  the  apparent  conflict  !>< 
tween  previous  experiments  and  comprehensively  explained  all 
tin  phenomena-  I'1  went  on  to  shovi  that  even  in  a  high  vacuum 
larg(  currents  could  be  obtained  by  quickly  removing  the  electrons 
from  the  space  around  the  filament,  that  is.  I>\  bringing  tin  a  nodi 
clos.  to  tin  filament  and  using  a  high  voltage.  Thus  it  once  the 
hot  filament  vacuum  tube  was  transformed  from  a  low  voltage, 
low    power  device,  to  a  high  voltage,  high  power  device        Instead 

Of  mill]  watts  it  could  now  handl.  watts  ind  i\-n  kilowatts.  |  rj] 
tin  tirst  time  w.  had  a  device  capahh  ot  taking  the  OtttpUt  oi 
a  telephone  microphone  and  amplifying  it  t.i  . 1 1 1 \  amount  tor  ruli.i 
tion    trom    an    .int.  una.       In    other    words    radio   telephonj     was    hunt 

Radio  broadcasting   became   possible.      A   whole  new    industn    wa* 
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created,  giving  employment  to  hundreds  of  engineers  and  thou- 
sands of  workmen ,  with  sales  amounting  to  tens  of  millions  of 
dollars  annually. 

.Meanwhile  Coolidge  had  taken  Langmuir's  discovery  and  ap- 
plied it  to  the  x-ray  art.  The  Coolidge  x-ray  tube,  with  its  high 
vacuum,  and  with  its  output  always  under  exact  control  has  revo- 
lutionized x-ray  technique  and  has  made  possible  new  engineering 
developments  greatly  extending  the  field  of  usefulness  of   x-rays. 

But  these  two  developments,  radio  telephony  and  broadcast- 
ing and  the  revolutionizing  of  the  x-ray  art,  important  as  they 
are.  are  probably  not  all  the  results  to  be  expected  from  Lang- 
muir's study  of  the  Edison  effect.  We  believe  that  vacuum  tubes 
will  find  their  place  in  the  power  field.  With  vacuum  tubes  al- 
ternating current  may  be  changed  to  direct  current,  direct  current 
to  alternating  current,  alternating  current  to  alternating  current 
of  another  frequency,  or  direct  current  to  direct  current  of  another 
voltage.  Already  we  have  built  a  tube  of  1,000  Kw.  output  at 
25,000  volts.  Such  a  tube  is  about  the  size  of  a  golf  bag.  Certainly 
that  does  not  represent  the  limit.  We  have  operated  x-ray  tubes 
at  250,000  volts.  .50  milliamperes.  There  seems  no  insuperable 
difficulty  in  building  a  power  tube  for  such  a  voltage.  That  would 
multiply  our  output  by  10.  giving  us  10,000  Kw.  Much  research 
and  years  of  development  will  be  needed  before  vacuum  tubes  can 
compete  with  rotary  apparatus  at  ordinary  voltages  and  frequen- 
cies, but  it  is  entirely  possible  that  in  the  super-power  transmis- 
sion of  the  future  vacuum  tubes  will  be  used. 

The  story  as  I  have  just  told  it  is  only  the  main  thread  of 
the  development,  which  drew  on  many  other  lines  of  research. 
previous  and  contemporary.  For  instance,  when  we  speak  of  a 
vacuum  power  tube,  we  mean  a  real  vacuum,  a  vacuum  such  as 
was  unknown  fifteen  years  ago.  We  had  to  learn  how  to  produce 
and  measure  such  a  vacuum,  to  produce  it  not  merely  as  a  labora- 
tory stunt,  but  in  the  factory  in  regular  tube  production.  The 
advance  that  has  been  made  in  that  direction  is  not  generally  ap- 
preciated. A  vacuum  is  not  a  spectacular  thing,  but  a  few  figures 
may  indicate  what  has  been  accomplished.  The  vacuum  in  a  well 
exhausted  lamp  is  commonly  considered  a  high  vacuum.  Aa  a 
lamp  comes  the  exhaust  machine  is  has  a  pressure  of  about  10 
microns  or  1  100,000  of  an  atmosphere.  That  is,  of  the  air 
originally  in  the  bulb  only  one  molecule  out  of  100,000  is  left. 
But  now  to  get  such  a  vacuum  as  we  have  in  a  modern  power  tube 
we  must  take  that  exhausted  lamp  and  pump  it  some  more,  until 
the  residual  gas  we  again  have  left  only  one  molecule  out  of  100,- 
000,  —  that  is,  we  must  bring  the  pressure  down  to  a  ten  billionth 
of  an  atmosphere.  It  might  seem  that  at  such  a  vacuum  there 
whould  be  no  molecules  left  at  all.     Actuallv.  at  a  ten  billionth  of 
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in  atmosphere  there  are  still  remaining  about  H>  billion  molecules 
to  tin  cubic  inch.  It  is  hard  to  grasp  Buch  figure*;  but  an  illus 
tration  maj  help.  Suppose  «<  tak<  i  cubic  inch  <»t'  air  al  atmog 
pheric  ] > r<  ssim  and  >  nlarge  the  molecnh  s  t<>  the  six  oi  s«  a  s  ind, 
that  is  tn  particles  that  would  just  pass  through  a  l'tii  mesh  sieve. 
Hoa  big  i  beach  could  we  make  with  that  amount  ol  sand:  W< 
could  make  om    3,000  miles  long,  1   mih    wide,  and  8  feet  deep. 

\_  kin,  it  is  necessary   not  onlj  to  obtain  these  high  vacuus  ini 
tiallv  hut  aKn  to  maintain  them  through  life,     Her<    comes  in  the 
result   ot    the   long   research   bj    Coolidge   which    gave  us  tungsten 
and    molybenum    in    wire,    rod.   and    sheet,    tor   these    metals    with 
th<ir  high  melting  point,  much  higher  than  platinum,  can  l><    In 
to  bright  incandescence  while  tin-  tube  i->  on  tin    pump,  m>  as  effec 
lively  to  drive  out  tin-  gas  ot   which  all  metal  is  full. 

Thus    every    rial    addition    to    our    knowledge,    whether    it    is    a 

fundamental      discovery,      revolutionizing     scientific   thought,   liki 

Thomson's  discovery  ot  tin  electron,  or  the  explanation  of  a  haft 
1  i ■  i *_c  phenomenon  by  tin  establishing  of  a  new  principle,  1  i k. <  Lang 
muir's  "space  charge  law,"  or  learning  how  to  do  something  befor< 
impossible,  like  the  production  of  high  vacuum,  or  tin-  mechanical 
working  of  tungsten,  leads  almost  invariably  to  m •«  devices,  m  w 
arts,  new  manufactures,  and  mw  comforts  or  conveniences  for 
mankind,  and  these  ultimate  results  arc  seldom  foreseen  while  the 
research    is    in    progress. 

It    is    for   this    reason    among    others    that    Wt   always    in    our    lah 

oratory  encourage  much  research  that  has  little  or  no  immediati 
application  to  practical  problems,  confident  that  if  the  work  is 
well  dom   tin-  practical   justification  will  follow.     I  could  eite  many 

illustrations   of   the    justification    of   our    faith,   hut    I  .aiimnui  r's    work 

on   the   Edison   effect   is  as   -nod    ■   eas<    a-   any. 

I  ilo  not  unan  that  we  scorn  practical  problems.     Tin    greater 
part  ot  our  work  is  directed  to  tin-  solution  of  such  problems.  Souv 

factory    has    run    into   trouble   and    asks   to   he    pulled    out.      Sunn     ih 

Bigning  engim  -  r  needs  a  new  alloy  or  new  molded  compound 
with  certain  properties  and  asks  na  to  develop  it   for  him.     Such 

appeals  always   have   first    claim   on  our  efforts,   whether  tin    ansWi  r 

conns    iii   a    fi -w    hours    iir    in    mam'    months.      Sometimes    these    bread 

and  butter  jobs  bring  results  oi   scientific  interest  and  wid<    appli 

cation. 

ii     i    larg<     part    of    "iir    work    consists    of    attempts    to    mi 

prove  our  products.  \l">t  ..t  that  work  originates  in  the  laboratory. 
We  have  groups  continually  it  work  on  incandescent  lamps,  radio 
tubes,  \  ra\  tulies.  transformer  steel,  alloys,  molded  compounds, 
insulating  varnish,  lubrication  problems,  etc. 

in   it    is   frequently    necessarj    or  desirable   tor  the   labors 
tor\   to  develop  and  manufacture  for  ■  tim<    iom<    new  material  nr 
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device  before  turning  it  over  to  a  factory  department.  This  was 
done  with  drawn  tungsten  wire,  magnetite  electrodes,  x-ray  tubes, 
radio  tubes,   several   different    insulating  materials,  etc. 

We  regard  it  as  our  primary  duty  to  serve  the  company  that 
supports  us  by  helping  other  departments  in  all  possible  ways  to 
improve  their  products  and  manufacturing  methods,  and  to  increase 
the  scope  of  the  company's  business  by  developing  new  devices 
and  materials.  But  always  we  devote  as  much  effort  as  possible 
to  pore  science.  Each  kind  of  work  helps  the  other.  Science  is 
always  yielding  new  riches  to  be  practically  developed,  and  the 
contact  with  practical  things  helps  the  scientific  worker  to  keep 
his  perspective.  The  two  advantages  an  industrial  laboratory  has 
over  a  college  laboratory  are.  first.g  reater  facilities  for  getting 
things  made,  and  second,  the  close  contact  with  real  problems.  You 
remember  the  Greek  myth  of  Antaeus  who  gained  in  strength  from 
eacli  eontact  with  Mother  Earth.  Meredith  in  poetry  and  prose  re- 
iterates the  same  thought,  that  humanity  must  "touch  earth" 
to  keep  healthy  and  sane.  That  contact  is  as  salutary  for 
science  as  for  human  nature.  Because  of  these  advantages  the 
industrial  laboratory  should  play  an  increasing  part  in  the  ad- 
vancement of  science. 

But  a  large  industrial  laboratory  must  be  a  growth.  It  is  said 
that  Athena,  goddess  of  science,  sprang  full  grown  and  fully  armed 
from  the  brain  of  Zeus,  but  we  cannot  do  that  sort  of  thing  nowa- 
days. The  failures  I  spoke  of  earlier  were  the  result  of  attempts 
to  begin  with  a  full  grown  laboratory.  No  man  ever  lived  who 
could  take  a  big  new  laboratory  and  make  a  success  of  it.  The 
successful  laboratory  is  built  of  men.  and  true  research  men.  like 
true  poets  or  true  artists,  are  hard  to  find.  Men  with  promise 
must  diligently  be  sought,  and  as  they  are  found  one  by  one  their 
special  aptitudes  must  be  developed  and  the  right  problems  fitted 
to   those   aptitudes. 

To  an  engineer  that  statement  may  sound  overdrawn.  I  find 
few  engineers  recognize  the  wide  difference  between  engineering 
and  research,  but  the  difference  is  very  wide.  It  is  very  seldom 
that  aptitude  for  both  are  found  in  one  man.  The  mental  atti- 
tude required  is  fundamentally  different.  The  engineer  is  the  type 
that  likes  to  deal  with  certainties.  He  likes  to  utilize  known  ma- 
terials, whose  properties  he  knows  and  has  confidence  in.  and  to 
produce  therefrom  concrete  results  in  the  way  of  new  structures, 
new  devices.  He  likes  to  see  the  tangible  result  of  his  labors.  The 
research  man  is  primarily  interested  in  the  unkown.  He  seldom 
has  the  patience  to  carry  a  new  idea  through  to  a  finished  design. 
He  differs  from  the  engineer  as  the  pioneer  differs  from  those 
who  come  after  him  to  develop  what  he  has  found.     Kiplinjj  well 
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ressea   tint   ceaseless   uru«    toward   the   unknown,   in   his   poena 
"Tin    Explorer' 

"Till  s  voice,  as  bad  sa  (  onscience,  rang  interminable  changes 
( )n  one  everlasting  Whisper  da\    and  night   repeated,  so: 
'Something  hidden,  (m.  and  find  it.  Go  and  look  behind  tin-  rangt 
Something  lost  behind  tin    ranges.  lost  and  waiting  tor  von.  Go 

It  is  this  restlessness  in  the  face  of  tin  unknown,  thai  trait 
which    Kipling   elsewhere   characterises    -is      "insatiable   curiositj 

which    marks    tin     research    man.    hut    to    Ik     successful    In     must    also 

havi   tin   gift  ot  observing  ami  questioning  even  tin    commonplace 

Just    as    to    tin     pott    "a    primrose    by    tin-    ri\er's    brim"    was 

thing  more,"  so  tin  spreading  of  oil  on  a  rivers  surface,  which 
was  to  others  merely  a  pretty  irridescenee  <>r  an  obnoxious  fouling 
of  the  water,  was  to  Langmuir  a  method  of  measuring  tin-  exaci 
dimensions  of  the  oil  molecule,  ami  distinguishing  one  oil  from 
another.  Tin-  research  man  also  needs  the  scientific  imagination 
to  construct  hypotheses,  tin-  analytical  ability  to  devise  tin-  crucial 
-  rp<  riments  to  test  tin-  hypotheses,  tin-  resourcefulness,  manipula 
ti\<  skill,  and  persistence  to  carry  through  tli.-  experiment,  the 
perspective  which  distinguished  the  essentia]  from  tin-  non-essen 
tial.  and  tin-  reasoning  which  co-ordinates  individual  facts  into  n 
principle. 

W'c  need  to  seek  such  men.  and  in  (apt.  Cuttle's  language, 
"When  found,  make  a  note  of."  We  mid  such  men  in  industrial 
laboratories,  hut  we  need  them  equal  I  \  in  colleges  and  universities, 
to  inspire  and  to  train  students  with  aptitude  for  research.  With 
tin  necessary  effort,  the  men  can  be  found  and  research  widell 
developed.      Germany    has    shown    it    can    he    done,    and    the    Mritish 

Kmpire  and  tin  United  States  should  he  able  to  outstrip  Germany, 
for  vn  have  one  thing  that  the  German  lacks,  tin  inborn  spirit  of 
team   play.    In   tin    German   laboratories   before  tin-   war.  each   la 

oratory  room  was  under  lock  and  key.  No  one  but  the  general 
manager  knew  what  was  going  on  outside  of  his  own  room.  We 
don't  do  things  that  way.  W'c  can  cooperate  without  jealous 
friction,  for  the  good  of  the  team,  and  in  that  w  a  \  the  output  rises 
nearly  in  geometric  proportion  to  the  number  of  workers,  tor  each 
In  Ips   all    the   others. 

So    let    us    here,    on    both    sides    of    tin-    St.     Lawrence,    do    what 

w<   can  to  stimulate  research.     Research  will  do  for  all  our  indas 

tm~    what    it    has    already    don.      (or    tin     General     I'.leetric    Co.    and 

others  More  than  anything  else  it  will  insure  our  prosperity. 
We  are  interested  in  Canada's  prosperity  and  Canada  in  ours,  tor 
in  \t   to   England   w<     ir.    each   tin    other's  best   customer.      Vnd   it 

ev<r  another   war  conns,  as   we   pray   it    will    not.  our  large   industrial 

laboratories    will    be   among   our   greatest    military     iss.ts.      Some 

nilM     months    att>r   tin     I       S     rtltered    the    world    war.   a    \  isitor    from 
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tin  British  Admiralty  to  our  laboratory  commented  on  the  speed, 
to  him  remarkable,  in  getting  our  submarine  detectors  developed 
and  into  quantity  production,  and  he  attributed  our  advantage  over 
England  in  this  respect  to  the  fact  that  our  physicists,  designing 
engineers,  and  factory  men  were  all  trained  through  year-  of 
peaceful  development  to  work  as  a  team  with  huge  resource-  to 
hack  their  efforts.  The  next  war.  if  it  comes,  will  more  than  ever 
before  be  a  war  of  applied  science,  and  Canada  should  therefore 
rejoice  to  see  in  the  United  States,  and  the  United  States  should 
rejoice  to  see  in  Canada,  industrial  laboratories  growing  and  multi- 
plying, as  most  important  factors  in  national  defence,  for.  although 
this  is  not  the  time  nor  place  for  international  politics.  I  am  sure 
you  all  agree  with  me  that  if  another  great  war  must  come,  it  is 
to  be  hoped  and  confidently  expected  that  it  will  again  find  the 
British  Empire  and  the  United  States,  this  time  perhaps  without 
so  many  prefatory  notes,  with  -all  their  resources,  including  all 
their  laboratories,  fighting  side   by   side.        (Applause.) 

A.  Mi  n'ro  Griek: — It  is  sometimes  said  that  romance  iv  dead. 
The  utterance  which  we  have  just  listened  to  from  Mr.  Hawkins 
proves  that  the  statement  is  entirely  false,  for  it  is  quite  evident 
that  so  long  as  electricity  remains,  romance  is  to  live.  In  earlier 
days  we  thought  it  wonderful  to  read  in  the  "Arabian  Nights"  how 
the  rubbing  of  the  lamp  would  immediately  produce  light,  but  that 
is  as  nothing, compared  with  the  wonder  of  the  effects  to  be  pro- 
duced today  by  the  mere  touching  of  a  button. 

It  has  also  been  said  that  sentiment  is  dead,  but  I  venture  to 
say  that  that  also  is  quite  untrue.  Already  at  this  Convention  I 
have  adverted  to  the  wonder  of  our  union  here  at  this  Convention, 
in  that  we  have  not  only  men  attending  the  Convention,  but  also 
the  ladies.  Besides  that,  however,  what  is  there  to  be  said  a--  to 
other  unions:  Contemplate  the  wonder  of  this  present  situation 
Hire  we  are  gathered  together  in  the  City  of  Montreal,  in  which 
there  dwell  not  only  French-speaking,  but  also  English-speakinu 
people.  I  would  have  all  Canadians  remember  that  they  are  en- 
titled to  the  heritage  which  comes  from  each  of  the  two  great  coun- 
tries-England and  France.  Let  the  English-speaking  Canadian 
bear  this  well  in  mind,  and  let  him  always  count  it  an  honour  and 
privilege  and  matter  of  credit  to  be  living  as  a  fellow  countryman 
with  his  French-Canadian  fellow  countryman.  On  the  other  hand, 
let  the  French-Canadian  take  an  equal  pride  in  living  side  by  side 
with  his  English-speaking  compatriot.  We  must  never  forget  that 
to  us  belongs  the  heritage  of  the.  great  men  —  whether  great  ora- 
tors or  great  engineers  or  great  philosphers.  of  both  of  these  two 
countries  —  .England  and   France.         (cheers) 

But  the  wonder  of  the  thing  does  not  finish  there,  because 
we    have    gathered    here    not    onlv    the      Canadian    descendants    of 
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1  r.nii  <  iimI  England,  hut  we  also  have  representatives  of  the  _ 
country  to  the  south  of  us.  For  my  own  part,  I  always  feel  it  mj 
duty,  whenever  I  am  speaking  in  pnblic,  to  sound  this  note  <>t  th< 
desirability  <>f  ■  closer  union  between  the  British  Empire  and  th< 
;  S  1"  my  judgment  it  is  not  less  than  criminal  to  saj  anj 
tiling  which  is  likely  to  jeopardise  thosi  relations,  and  «>u  the 
other  hand  it  seems  t<>  me  that  ■  man  is  performing  one  of  tin 
highest  duties  who  does  all  that  he  possibly  can  to  Kind  together 
mon    closely  these   great   countries.        (prolonged   cheers 

It  I  am  t<>  give  you  my  own  individual  view,  it  is  this.  That 
it  .-it  any  time  the  British  Empire  and  1 1 1 « -  United  States  were 
absolutely   at  one,  it  would  lie  with  them  to  say  to  the  rest  of  the 

world    would    it    should    not    do.    because    united    they    could    not    be 

withstood  by  any  other  possible  combination  of  nations. 

at    tliis    point    the    audience    rose    en    masse    and    applauded 

1  recognise  instantly  from  your  attitude  in  rising  at  the  last 
utterance  of  mine  that  you  are  entirely  in  agreement  with  me  and 
that  sentiment  is  not  dead.  The  subject  i->  so  enthralling  that  it 
1  am  really  to  confine  myself  to  a  few  minutes,  the  only  thing  to 

be  don.    is  simply  to  stop,  without  daring  to  venture  further. 

Let  me  BUmm  up  in  just  a  few  words,  in  these  simple  phrases. 
Then  never  can  be  a  disunion  between,  on  the  one  side,  the  land 
of  tin  British  Empire,  and  on  the  other  th<  land  of  the  United 
States,  lands  over  which  wave  the  two  flags,  Old  (dory  and  the 
Union  .lack  .      (cheers  and  clapping 

FRIDAY    AFTERNOON    SESSION: 

President:     The  first  item  on  the  programme  this  afternoon 
is  the  report  of  the  Power  Sales  Bureau,  Mr.  Gall,  Chairman, 
See    Heporl    in   Advance    Proceedings 

I).  M.  Gall:  1  am  taking  it  for  granted  that  you  have  all 
r<  ad  the  report  of  the  Power  Sales  Bureau,  as  printed  in  the  Ad 
ranee   Proceedings.     I   will    just  run  over  very  briefly    the  various 

subjects    dealt    with.       The    first    subject    you    will    note,    is    that    of 

Industrial    Electrical    Heating.      Our   Committee    feels   there    is   ■ 

great  field  tor  this  industry,  and  strongly  Urges  most  active  CO 
operation  between  manufacturers  and  central  stations  on  the  build 
Ing   i.p   of  this   important    load.      You   will    note   a    letter    reprinted    in 

the  record,  sent  in  by  representative  of  .me  of  our  large  manu 
facturers.      The   industrial    heating  load   bids   fair  to  he  one  of  no 

mean    importance. 

I'll,     second   subject   dealt    with    in  the    record   is   that    of    Power 

Factor  Improvement  on  \<  Mains.  The  question  of  power  factor 
correction  i*»  of  great  Into  rest  to  power  companies,  vTe  would  lik>- 
to  hear  opinions  of  the  members  present  on  this  matter. 
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The  last  subject  dealt  with,  and  probably  the  most  important, 
is  the  question  of  the  standardization  of  the  Power  Contract  Form. 
This  standard  power  contract  as  presented  in  proceedings  was 
drawn  up  by  your  Committee,  after  discussing  and  examining 
manv  power  contract  forms  in  use.  We  also  had  working  in  con- 
junction with  us  representatives  of  the  Meter  Committee.  You 
will  note  that  there  are  certain  clauses  that  are  standard  and 
should  he  included  in  all  contracts.  In  addition,  there  are  other 
clauses,  substance  of  which  should  be  included  in  all  contracts, 
but  the  exact  form  of  which  is  open  for  discussion.  We'  feel  sure 
that  the  various . items  dealt  with  are  of  interest  to  all  members. 
and   we  invite   discussion   on  the  paper  as  presented. 

The  standard  power  contract  is  quite  a  lengthy  affair  but 
we  feel  that  we  have  been  able  to  present  something  in  concrete 
form  that  probably  is  not  perfect,  but  on  which  we  would  like  to 
have  some  discussion  as  it  would  be  a  splendid  thing  if  we  could 
have   a   standard  contract   drawn    up    somewhat    along   these    lines. 

I  do  not  think  there  are  any  remarks  I  have  to  make  as  I 
think   probably  the   report   speaks   for  itself. 

Thank  you.        (Applause.) 

President: — I  really  feel  in  some  ways  we  have  not  treated 
Mr.  (rail  properly,  in  cutting  him  off  so  quickly,  because  I  know 
the  amount  of  work  he  put  in  upon  this  report,  which  is  so  very 
explicit.  I  sat  in  on  the  Committee  and  I  know  we  had  quite  a 
stiff  time  drawing  up  this  contract  form.  I  might  say  I  had  hoped 
to  have  had  printed  a  series  of  contract  forms  exactly  in  accordance 
with  this  report.  1  made  up  my  mind,  and  agreed  with  Mr.  Gall 
that  our  Company  would  adopt  this  form  absolutely,  without  any 
changes  at  all.  and  I  had  hoped  to  have  been  able  to  give  you  each 
a  copy  of  a  contract  form  which  embodies  completely  these  sever- 
al questions.  Later,  if  anyone  wants  a  copy,  I  will  be  glad  to 
let  them  have  one.  We  are  going  to  print  a  standard  contract,  and 
have  all  our  contracts  in  accordance  with  what  the  Committee  has 
thought   the   best    form. 

If  there  is  any   discussion  we   will   be  glad  to  hear  it. 

F.  A.  Chishoi.m: — This  Committee's  report  makes  u's<  "I 
the  phrase  "Total  Installed  Capacity'  in  horsepower  of  the 
motors.  Lawsuit  with  which  'I  have'  recently  been  connected  re- 
volved around  the  phrase  "Connected  capacity  of  the  apparatus 
installed."  The  decision  of  the  experts  Mas  that  the  best  termin- 
ology to  use  is  "The  rated  capacity  of  the  current  consuming  de- 
vices so  connected  as  to  be  capable  of  taking  power  from  the  Com- 
pany's system."  I  think  the  Committee  should  take  note  of  this. 
Personally.  I  think  that  all  loads  sbo'uldbe  measured  by  a  maxi- 
mum meter  irrespective  of  the  size  of  the  installation.  Measure- 
ment of  the  load   leaves  nothing  to  dispute.  ■•'  ' 
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President:     Thank  you,    Mr.  Chisbolm. 

D.  M.  (-mi.:  Vdii  ui.iy  notice  it  was  onlj  intended  with 
very   small   installations,  probably   something   l<  «  than   SO   KIR 

P.  A.  Chisholm:  We  havi  contracts  under  SO  k\V  si  high 
voltage,  in  which  consumer  installs  all  apparatus.  This  clausi 
would  not  cover  thai  in  case  of  dispute. 

Pbksioent:  Any  other  discussion,  gentlemen?  It  not,  1 
more  that  tliis  report  l«    adopted.     All  those  in   favour? 

kpplausi  . 

S'ow,  1  have  much  pleasure  in  calling  upon  Mr.  S.  <>.  Hlbbcn. 
ot   tin    Westinghouse,  Company,  to  address  us. 

I'HI     Kl  Fit  II  \  I     I)  \YTI  Ml.    LIGHTING   <>l 
INDUSTRIA1    PI   WIS* 

Mr.  S.  ('.  IIiimhn:  Industrial  plants  operate  principally 
in  tin  daytime.  The  items,  therefore,  of  most  interest  to  the 
superintendent  or  general  manager  are  naturally  those  having  tin 
greatest  influence  on  the  efficient  daytime  operation  of  their 
plants.  Our  studies  of  illumination  on  the  othei  band  are  usual h 
confined  to  artificial  lighting  at  night.  As  a  result  we  are  inclin 
id  to  disregard  those  plants  which  only  operate  during  the  du 
and   thus   neglect    opportunities    tor   business. 

The  statement  that  no  night  work  is  done  should  not  d i - 
courage   the    lighting  i  ngineer   tor   his   services   are    still    required. 

Ill'     pur] >t    this    paper    is    to   demonstrate    tins    need    for   th< 

engineer   and   to  discuss   daytime   lighting,   both    natural   and   arti 
ficial,  paying   special   attention   to  the   necessity    for  and  efficient 
ust    of  the   latter. 

Windows  and  skylights  in   industrial   plants  are  desirable   for 
their    psychological   effect    on    the    workers;   to   provide   an   econo 
mica!  method  of  ventilation;  and  to  admit  daylight.     The  apprei 
i.ition   of  this   i>   shown   l>y   the   modern   tendency    in    factory    con- 
struction  buildings.      In    fact,   the    latest    concrete    buildings    leav< 
only   enough    of   tin     walls    for   actually    supporting   the    structuri  . 
The  underlying  thought  seems  to  l'«    that   natural   lighting  is   fre< 
and  should  In   employed  as  fully  as  possible.     Unfortunately,  how 
ever,  daylight   for  factory  ilumination  is  far  from   t r<  •  . 

In   estimating  the    initial   cost   ot    natural    lighting    we   should 
Include  the  increased  building  <<>st  of  having  walls  with  windows 
compared  to  those  without  and.  in  addition,  tin    cost  of  tin    n< 
sary   extra  heating  equipment.     Operating  costs  should  also  be  in 
eluded   covering   interest    on   tin    above    investments,   depreciation, 

•  Summary  of  an  address  presented  before  the  Canadian   Electrical 
iatidn,    Montreal,   June    1923,   by   Samuel    0.    Bibben,    lilumii 
Kngii i.   Westinghouse   Lamp  Company. 
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INTERIOR    DAYLIGHT   ILLUMINATION 
Pig-.    No.    4 — Interior    Daylig-frt    Illumination    in    N-S 
Building 
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Fig.    No.    4 — Daylight    on    First    and 
Fourth     Floors 
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glass   replacements,  washing  and   heating.      Based  on   the*    items, 
estimates  have  been  made  proving  that  it  would  actuallj   be  cheap 
er  t.»  omit   window-  and   to  depend  exclusively    on   artificial   light 
Our  problem,  however,  ia  not  t..  r<   design  factories  or  to  eliminate 
the  use  <>!   windows  but,  realising  its  cost,  t..  make  a  maximum  use 
of  tin    daylight    it  our  disposal. 

To  intelligent!}   use  natural  light  it  is  necessary  to  understand 
something   of    its    characteristics.      It    ia    especially    mt.  resting    to 
consider  the  intensity  of  daylight  compared  to  tin    valuea  of  arti 
ficia]    lighting    to    which    we    are    accustomed. 

Figure  I  illustrates  graphically  the  outdoor  illumination 
throughout  a  June  day,  and  similarly  Figure  2  shows  typical  var 
iations  of  foot-candles  frpm  month  to  month.  Compared  to  Un- 
it should  be  noted  that  •_'  foot-candles  is  considered  adequate  for 
machine  work  while  the  industrial  lighting  codes  onh  require  an 
illumination  of  3   foot  candles   for   fine   lathe  work. 

The  fact  that  natural  lighting  is  of  so  much  higher  value  than 
the  artificial  lighting  will  be  surprising  to  many,  and  it  is  of  little 
wonder  that  the  human  eye,  accustomed  to  shaded  daylight  ol 
several  hundred  foot-candles,  frequently  finds  it  difficult  to  func 
tion  well  with  artificial  (or  natural)  illumination  of  less  than  fiv< 
foot-candles. 

These  daylight  values  are  easier  to  conceive  it  one  considers 
the  difference  in  taking  a  photograph  undr  artificial  illumination, 
and  by  daylight.     An  exposure  of  a  traction  of  a  second     tor  ex 

ample     I     25)     in    the    latter    ease    will    usually    be    ample,    while    at 

night   at    least   a   minute    \  1,500   times   the    former  exposure)     will 
frequently   be  necessary1.     It   is  a   fact  that  the  standards  of  arti 
ficial  lighting  have  been  fixed  within  a  range  that  has  had  for  its 
limitation   the   cost    for  electric   power,   and    have   not    been    b 
upon  the  values  at  which  the  eye  operates  best,  As  the  lighting  art 
develops,   and   as   greater   light    output    becomes   possible    with    tin 
same  operating  costs,  it   is   reasonable  to  increase   the   foot  candle 
standards  to  ranges  that  enable  the  eye.  to  function  more   rapidh 
.mil  accurately,  i.  e..  ii    not   to  simulate   ghaded   daylight    illumin 
ition.  to  at  hast  secure  "  produeti\e  intensities." 
sureaJJ   expect    that    sufficient   quantities   of   daylight    would   exist 
ureally  expect   that   sufficient   quantities   <>t   daylight    would  exist 
in   most   any   interior   having   reasonable   window    ana.     This,   un 
fortunately,   for  tin    industrial   plants  is   not   the  case  and   natural 
lighting  is  frequenty  inadequate  even  in  the  summer  months.    With 
relatively   low  ceilings  compared  to  the   width  of  the  building  tin 
intensities  drop  off  rapidh    as  th<    distanci    from  the   window-  m 
creates.      Figures   3,    i    and   5   show    characteristic  daylight    distri 

button     in    modern     factor}     interiors     with     white     upper     wall-    and 

ce;  lings, 
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Figure  -'5  illustrates  the  values  of  interior  illumination 
throughout  a  June  day  for  a  typical  factory  building  in  the  lati- 
tude of  New  York  City.  Similar  data  is  given  in  Figure  4  but  in 
this  case  in  a  building  extending  in  the  direction  of  north-south 
while  that  of  Figure  3  extended  east- west.  In  the  first  case  it 
will  be  seen  that  the  only  change  throughout  the  day  was  a  pro- 
portionate increase  in  the  values  in  the  middle  of  the  day.  In  the 
seeond,  however,  where  the  sun  crossed  over  the  building  the  distri- 
bution is  completely  changed.  The  third  chart  (Figure  5)  illus- 
trates the  higher  daylight  values  prevailing  on  the  upper  floors  of 
a  building  compared  to  those  on  the  ground  floor. 

It  should  be  noted  that  these  measurements  were  taken  in 
modern    factories    with    light    colored    interiors    and    having    large 
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Pig-.    6  —  Relative    color    compositions    of    natural 
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window  areas.  The  glass,  as  indicated  on  the  figures,  was  clear 
in  one  case  and  diffusing  wire  glass  in  the  others.  Good  main- 
tenance with  clean  windows  prevailed  and  little  loss  can  be  attri- 
buted to  dirt.  If  such  lighting  conditions  exist  in  buildings  of  this 
character  it  looks  as  if  there  was  considerable  work  for  the  light- 
ing engineer  even  if  plants  confine  their  operation  to  daytime. 

Another  interesting  phase  of  daylight  is  its  color.  Figure  (5 
ilustrates  graphically  the  relative  colors  present  in  north  skylight, 
noon  sunlight  and  the  Mazda  C  (gas-filled)  incandescent  lamp. 
Curve  B.  noon  sunlight,  is  approximately  horizontal  and  shows 
that  the  various  colors  are  all  about  equally  present.  North  sky- 
light (A),  however,  has  a  predominance  of  blue  while  the  incan- 
descent lamp  (C)  is  just  the  opposite  being  weaker  in  the  blue 
and  having  an  excess  of  red.  This  latter  curve  is  typical  of  a  200 
watt  Mazda  C  lamp.  Higher  wattage  lamps  have  curves  which 
approach  slightly  nearer  that  of  sunlight.      Considering  these  var- 
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ns  in  colors  it  will  be  understood  thai  marked  change*  in  in 
I"  irance  will  exist  in  the  same  materials  when  riewed  under  dil 
f  n  nt    lights. 

In   planning  the  daytime   illumination   tor  buildings  our   first 

-lit  should  be  to  make  the  maximum  u»   of  natural  light,  bear 
ing  in  mind  its  cost  in  windows  and  in  extra  heating  i  \|>-  ns.  ,      \ 
may  l>e  seen  from  the  interior  daylight  curves  the  illumination  in 
i     tions    away    from   the    windows   may    !><•    inadequate   even   on    i 
.1    nt    day.      Slight,    if   any,    improvement    could    l><    made    in    tli< 
!   tildings  in  which  this  data  was  obtained.     White  apper  walls  ami 
eeilings  with  diffusing  glass  lure  insure  a  maximum  natural  ilium 
iiiation.      In   many    industrial   plants,   however,  considerable    foot 
die  increases  ran  be  effected, 

Ribbed    or    prism   glass    windows    will    direct    an   appreciable 
amount   of  light   across   the   room   if  installed   with   the    prisms    hori 
•/■  ntal.      Some   superintendents   prefer  diffusing   glass    for  this    pur 
is  it  accomplishes  approximately  the  same  result  and  is  not 
atteeted   as   much   by   the   unavoidable  accumulations  of  dust   and 
dirt.      Soap   and    water    will    also    work    wonders    in    improving    rial 
light    conditions. 

When   diffusing  cribbed   glass   is   used   to  direct   the   daylight 
to  the  interior  of  the  room  the  windows  are   liable  to  become  i  \ 
cessively   bright  especially   wh.-n   receiving  direct   sunlight.     Light 
colored   translucent   shades  or  curtains  should  he   provided   to  ac 

loriate    changing   exterior   conditions.       An    excellent    method    of 

eliminating  irlare  from  sky  brightness  or  sunlight  is  to  install 
double  shades  or  curtains  affording  a  very  flexible  system  which 
permits  the   shielding  of  bright   sections   without   covering  the  en 

tire  windows.     The  use  of  these  devices  si Id  not  be  left  to  the 

whims  of  individual  workers  hut  placed  under  tin  jurisdiction  of 
tli-     room    foreman. 

Another  important   feature  is  the  color  and  cleanliness  of  in 
t<  rior  surfaces.      The  walls  and  ceilings  are  really  secondary  light 
sources  reflecting  the  light  that  strikes  them.     As  the  rays  are  r. 
fleeted  and   re  reflected  several  times    i  slight   increase  in  the  re 
flection  factor  will  have  a  marked  effect  on  the  illumination.    For 
example,  an  increase  of    10  per  cent   in  the   reflection   may    result    in 
an   increased    foot  candle   reading    of.  say,    20   per    cent.       It     h 
therefore.  ad\is;ihlc  to  maintain  th.se  surfaces  in  -is  light   shades 
.•is  practical.      Hoth  the  natural  and  artificial  lighting  will  be  im 
proved    and    the    hours   of   artificial    lighting    frequently    reduced 
B.  sides  enhancing  the  appearance,  painting  should  pai    for  Itself 
in   reduced  current  consumption. 

After  taking  all  possible  st.  \<>  to  secure  the  l»  st  daylight  d 
lumination  we   find  thai  artificial  lighting  is  still   neo  isarj       i 
tim.ites  show  that   IT    ">  percent  ol  Industrial  work  is  no*  dom    en 
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tir.  i\    by  artificial   light.     Actually,  however,  th.    majority    <•(  our 

rics   iim    somi    artificial    illumination   all   day.      Th<    work    oi 
the  lighting  <  ngineer  is  to  explain  tfl  industrial  managers  t In    tv 

•\    t<»r  this  and  to  assist  them  in  planning  installations  to  .  t 

ntly  supplement  <la\  light. 

A  most  important  st.  p  is  t<>  design  economical  control,     i  ir 
cuits  should  be  laid  out   parallel   to  the    windows,  eliminating  the 

*»ity  ot  lighting  lamps  near  tin  windows  when  only  light  In 
the  middle  of  the  room  is  required.  The  control  panels  should  !>• 
placed  in  convenient   locations  and  put   under  the  charge  of  a   re 

silih-  employee.  Considerable  economics  can  be  effected  in 
this  manner.     It  is  difficult  to  find  an  industrial  plant  where  un- 

hHUT)  lights  arc  not  burning  while  inadequate  illumination 
prevails  in  adjacent  locations.  Instances  can  l>.  cited  where  high 
wattage  lamps  have  been  found  burning  under  skylights  receiving 
direct  sunlight. 

Referring  to  figures  •'..   I  and  5,  it  will  be  seen  that  the  cen 

ter     areas     are     unworkable     for    even     rOUgfa     operations.         The     dav 

light  is  not  only  inadequate  hen-  for  efficient  work  but  is  not  sui 
fici<  nt   to  meet   the   requirements  of  the   industrial    lighting  codes 

■which    merelv    require    toot-candle    intensities    tor   hodih    safety.   The 

foot-candle  meter  is  necessary  in  daytime  as  well  .is  at  night  to 
demonstrate   th>    need    for  supplementing   natural    light. 

Frequently    locations    will    be    found    where    daylight    is    ade 

quute    for    the    general    illumination    around    the    machines    and    hen 

rhes   but   is   not   sufficient   for   fine   or  exacting   work.   Sewing   on 
dark    goods,   boring   out   ot    castings,   and    fine    machinery    are    es 
ample*    of    this.       Here    high    intensity    general    lighting    would    be 
most    satisfactory     from    an    illumination    viewpoint    hut    rather    ex 
pensive.     The  answer  is  to  provide  a   well  designed   local   lighting 
system  to  be  supplemented  by  natural  light  during  the  da\   and  ar 
tificial   light   at   night. 

Where  local  lighting  is  necessary  just  as  much  care  and 
thought    should    l><     given    to    such    installations    as    to    the    general    il 

lumination.      Present   practice  leaves  this  to  whims  of  the  Individ 

Hal     with    a    resulting    conglomeration     which     has    condemned     local 

lighting.  It  is  just  as  important  to  bave  efficiency  here  as  in  the 
overhead  installation.  Tests  ot  local  lighting  reflectors  show  that 
the)    frequently    hare   an  efficiency    oi    less   than   85   percent.      It 

W(    obtain   <>•">   to  75   percent    in  the  overhead   units  then    is   no   reason 

why  this  can  not  be  duplicated.  In  addition  to  this  difference  in 
initial  efficiency  still  lower  output  is  found  in  practice  owing  to 
the  poor  quality  ot  tin  reflecting  surfaces.  A  good  local  lighting 
reflector  should  be  at  hast  68  percent  efficient,  adequately  shield 
the  light  source  from  the  worker  s  .  \.  .    mil  bavi    n  n  fleeting  Mir 
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face   which   soap   and   water   will   readily    restore    to   its   initial   ef- 
ficiency. 

Referring  again  to  Figure  6.  it  will  be  appreciated  that  the 
question  of  color  is  another  feature  to  be  considered  in  planning 
the  artificial  system.  Daylight  Mazda  lamps  with  the  blue  bulb 
absorbing  some  of  the  red  and  yellow  rays  emanating  from  the 
filament  will  provide  a  means  of  approximating  daylight.  En- 
closing cased-glass  globes  with  one  layer  of  blue  glass  accomplish 
the  same  result.  Where  accurate  identification  of  color  is  neces- 
sary there  are  available  specially  designed  units  employing  stand- 
ard clear  bulb  Mazda  C  lamps,  the  light  from  which  is  filtered 
throuffh  an  exact  blue-ai-een  glass  screen. 


Fig.   9 — Efficient   Artificial   Lighting  —  High   intensity   illumination    (50   foot- 
candles)    over  table  tops  with  general  illumination   (8  foot-candles)   providing 
well   lighted   surroundings. 

Figures  7.  8  and  9  show  views  of  an  industrial  interior  in 
which  fine  bench  work  is  done  and  illustrate  a  method  of  pro- 
viding efficient  illumination  throughout  the  entire  day.  The  large 
windows  of  diffusing  glass  together  with  the  light  color  interiors 
insure  the  maximum  utilization  of  davlight.  while  double  curtains 
permit  the  shielding  of  excessively  bright  window  areas.  During 
the  day  when  natural  lighting  is  adequate  for  general  illumina- 
tion, but  does  not  penetrate  to  the  interior  sufficiently  for  fine 
work.  .50  watt  Mazda  B  lamps  in  standard  bowl  reflectors  pro- 
vide  50   foot-candles  over  the  bench   tops.     As   daylight  fails  the 
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id    unit.i    consisting    oi    SO    watt    bowl    enameled    I 
-  in  K.  I      M.  reflectors  l'i\.    ■  [general  illumination  .>t   B  fool 
candles.     These   are   controlled   parallel    t<>   the    windows    ind 
turned   on   :i>    required.      Economy,   efficiency    ind    i^< ►■ »« i    lighting 
l.i\   .ukI  night    in    insured.         Applaun 

Prbsideni  Gentlemen,  I  am  sur.  w ,  I ■ .- ■  v <  listened  with 
tli-    greatest  of  interest   to   Mr.   Hibben.     We  lia\<    heard   him  I" 

but   I  must  saj   t..»la\    he  has  not  repeated  himself  at  all.     It 

i-       _  ■'  it    ta\oiir   tor  us  tn  hare   him  with   us  at  mir  Convention, 

is  the  hour  is  growing  late  and  w<    have  n  lot  t..  do  yet,  I  will 

;i>k   liiui  to  permit   us  to  dispi  us.    with  mir  formal   \"t>    .»t   thanks 

-    tiui.  .  \|i|.laus,  . 

\.\t  it.  in  on  our  programme  is  th<    report  >>t   the   Merchand 
ii     Sales   Bureau,  Mr.  G.  R.  Atchison,  Chairman.     I   will  ask  him 
sent   this  report. 
<».    H.   Atchison:      Mr.    President   and   gentlemen,    1    will   trj 
.    brie!    and   read   over   sum.    particulars   with    regard   to  tin 
r>  i   ^rt. 

See  Report  in  Advance  Proceeding 
President:     Gentlemen,  this  i>  a   very   important   subject   in 
and   I  don't  want  us  to  irloss  <>\.  r  this  either.      I   would  lik. 
B     c  ten  or  fifteen  minutes  to  this,  and  would  l><    glad  to  do  it. 
ill   tor  discussion  immediately. 

\.  A.  Dion:      Air.  (  hairman,  there  is  one  point  in  the  report 

in   which   I  do  not  agree.     The  report  says,  it'  you  should  sell  an 

.net    and  guarantee  it   tor  a  year,  you  should  simply   replaci 

tli.     :•  fective  part  and  chargi    tor  labour  replacing  it.     To  mj   mind 

it     -    absolutely    wrong.      Why   should   the   customer   pay   anything 

give  him  something  not   good?      I  don't  think  if  that   prac 

tic      uras     followed,     it     would     had     to    main      more     sales    among     tli- 

is  of  tin-  ut  ilit i.s  a t  fected. 

Presidi  \r:  It  might  lead  to  the  manufacturers  turning  out 
;i    lx  tter    article. 

\     A.    Dion:      In  the  meantime,  don't   chargi    for  labour. 

PkEHIDI  \i:        I     would    like    to    hear    more    expressions    of    opin 

ion     n  that  point. 

Would  any  of  the  Shawinigan  nun  with  us  toda\  i  are  t.»  dis 
i  iiss  the  question  of  renewals"  I  am  sure  there  must  l><  somebody 
\|  r    Gilchrist  knows.     Could  we  hear  n  word  from  you? 

.1.    W .    Gilchrist:      I    am    treri    glad    of    the    opportunity    to 

,s   tli.    excellent   report   ol    Mr.   Atchison's  committee.      I    t'.l 

that    in   th.    development   of  th.    sal.    ol    electrical    appliances    «. 

,in<    oi   th.    lowest   possibilities   tor  .>ur  companies   which   w« 

1 1 :  i  %  -    given  our  attention  to.     I   know   that  the  itudj    I   have  mad< 

during   the    last    two   or   thr.,     \.ars    has    op.  in  .1    1 1 1  \    eyes    to    it>    [MI 

silulities.       I     just    would    lik.     to    know,     is    a    matter    of    interest,    liow 
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many  of  the  companies  represented  bv  the  nun  in  this  room  arc 
selling-  in  gross  dollars  and  cents  10  per  cent  in  appliances  of  the 
amount  that  they  are  selling  in  electricity?  Will  they  please  hold 
up   their  hands." 

(Response  from  one — Mr.  G.  K.  Atchison.  Southern  Canada 
Power    Company) 

One.  Now  that  is  a  very  considerable  amount.  Any  com- 
pany doing  a  business  of  five  million  a  year,  and  doing  half  a 
million  dollars  of  appliance  business,  cannot  afford  to  ignore  that 
volume  of  business.  If  they  could  make  it  one  million,  or  a  mil- 
lion and  a  half,  or  even  two  million,  it  would  seem  a  very  big 
amount,  and  it  would  seem  beyond  the  possibilities  of  the  business 
at  the  present  time.  But  I  don't  believe  it  is  at  all  beyond  the 
possibilities. 

Mr.  George  Baldwin  of  the  Genera]  Electric  Company,  who 
has  charge  of  the  manufacture  of  this  kind  of  apparatus  and  ap- 
pliances for  his  company,  and  the  distribution  of  them,  has  made 
a  very  careful  investigation  of  the  number  of  devices  which  can 
be  used  in  even  the  humble  homes  today  with  great  advantage, 
from  the  standpoint  of  economy  and  the  standpoint  of  saving  and 
conserving  strength,  health  and  time1,  and  he  has  reached  the  con- 
clusion that  between  six  and  seven  hundred  dollars  is  a  very  con- 
servative estimate  as  to  their  value.  Now.  just  conceive  of  a  busi- 
ness selling  one-quarter  of  that  amount.  Supposing  you  could 
only  sell  $150.00  or  $175.00  of  electrical  appliances  to  every 
home — and  I  know  from  experience  in  my  own  home  something  of 
the  value  of  these  devices.  Take  just  the  commonest  of  them — the 
washer,  the  ironer.  the  vacuum  cleaner,  and  the  dish  washer,  if  you 
please,  without  touching  the  range,  which  in  some  communities  is 
the  biggest  one  of  ail.  not  only  from  the  standpoint  of  merchandise 
sales,  but  also  from  the  standpoint  of  its  effect  on  your  electric 
income-  and  you  immediately  begin  to  visualize  the  business 
which  is  waiting  for  the  company  which  will  go  out  after  this  busi- 
ness in  the  way  it  deserves  to  be  gone  after.  In  the  City  of  Chic- 
ago we  have  paid  a  great  deal  of  attention  to  the  development  of 
the  small  customer.  We  began  several  years  ago,  and  as  a  result 
we  have  upwards  of  half  a  million  residence  customers  on  out- 
lines. That  would  mean,  you  see.  if  we  only  sold  them  one  hun- 
dred dollars  worth  of  merchandise  each  year,  six  or  seven  years  of 
hard  work   to   reach   the   figure    I   just   mentioned. 

Now,  there  are  a  great  many  obstacles  in  the  way  of  this, 
Perhaps  the  greatest  one  is  that  notwithstanding  the  very  great 
value  of  these  devices,  they  have  to  be  sold.  You  cannot  get 
people  to  come  in  and  buy  them.  You  have  got  to  sell  them,  and 
that  costs  money.  We  find  that  in  the  business  which  we  are 
doing  in   Chicago,  approximately   four  million  dollars  of  appliance 
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which    I   till  almost  ashamed  to  name,  in  such  ■  wonderful 
i    rhniunity,  from  tin-  standpoint  of  its  purchasing   power   .  w< 
-    Htaining  a  verj    substantia]  loss,     Now   when  \i>u  are  doing  busi 
->  in  a  small  wai   you  can  afford  to  absorb  that  loss,  but  when 
begin  to  tl<>  it  in  a  hiic  way,  it  is  repulsive  tn  think  of  devoting 
time  to  a  business  which  is  done  at  a  loss,  regardless  oi   hoi 
,\   affect  your  revenues  from  the  sale  of  electricity.      Further 
.  we  are  satisfied  that  it  is  not  at  all  riecessary. 
We   have   had  experience   hn   the   business   of   selling   washing 
.dints,    for  instance    at  $125  <><>.    and    taking    identically    tbe 
machine  and  putting  the  list  price  up  to  $175.00,  with  •">  per 
discount   for  cash,  and  adding  to  the  list   price  about   $20  00 
selling  it  over  two  years'  time,  and  the   result   has   beer!   that 
•   washing  machine  business   is  growing  bigger  every  day.     W  < 
-<  Him;  in  dollars  and  cents  three  times  the  volume  at  $195   i"1 
er  sold   at   $125.00.     There   are   very    few    who   will   <li> 
with   the  theory  that   it   is  desirable   for  the  central   station 
b      nter  into  this  kind  of  business.     I  believe  that  the  central  sta 
ihould  be  the  leader,  hut   I  also  believi    it  should  sell  its  goods 
on  a  basis  which  will  enable  the  smallest  dealer  to  compete  pro! 
so  that  he  can  meet  the  prices  of  the  central   station  and 
a  profit.     I  think   Mr.   Edgar,  president  of  the   Edison   Rlec 
Illuminating  Company  of   Boston,  has   made  a   very  excellent 

- •  ~  t  ion     in     that     connection,     namely,    that     the    Central     station 

w.tii  it-  greater  buying  power,  would  obviously  make  a  great  deal 

money    than    a    dealer,    and    consequently    it     the    dealer    wire 
making   more    money    than    it    should.       Ilis    suggestion    was    that    tin 

central  station  should  devote  its  excess  earnings  as  a  result  of  that 
•ion   tn  general   advertising  of  the  sale  of  the  devices   in   the 
unity,  tor  tin    benefit  of  all  concerned. 
This  is  a  problem  which  must  he  worked  out  with  tin    manu 

rerx,    and    with    the     jobbers    and    dealers,    as    well    as    the    een 

station,  because  they  all  have  their  very  important  functions, 
and  we  cannot  leave  out  any  single  one  <>t   them. 

\ou  the  greatest  obstacle  which  we  run  across  is  tin  list 
prices  which  an    placed  on  the  articles  by  tin-  manufacturers,  and 

as    it    has    been    pointed    out    many    times,    the    central     stations    .in 
responsible    than    anyone   else    tor   this   condition,   because    they 

adopted  policies,  when  this  apparatus  first  came  on  the  market, 
whuh  encouraged  manufacturers  to  mark  goods  is  they  an  now 
marking  them.     I   say,  ui\'    us  a  higher  list  price.      If  you  arc  not 

making  the  proper  amount  of  money  at  present,  raise  tin-  selling 
lint  either  eliminate  entirely  the  list  prices,  or  put  tin  in  up 
tu  a  point  when  then  "ill  be  a  proper  margin  in  it  for"  th. 
people  who  are  essential  tor  the  broad  distribution  oi  tins  kind  >>t 
appliances.     I  think  a  good  mani  <>t  them  are  in  ginning  to  see  th< 
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possibilities.     Of  course.  I  am  thoroughly  alive  to  the  necessity    ■>{ 

running  an  economical  business.  The  manufacturers  say  to  us, 
"You  gentlemen  are  not  real  merchandisers,  you  do  not  do  busi- 
ness in  a  business  way.  Your  expenses  are  too  high.  Your  turn- 
over is  not  what  it  should  be.  I  grant  that,  and  I  believe  that 
the  matter  of  turnover  is  especially  serious,  because  that,  as  every- 
one knows  who  has  ever  done  any  merchandising,  is  one  of  the 
greatest  factors  in  selling  at  a  low  price,  and  in  spite  of  that  mak- 
ing a  profit.  But  the  first  thing  we  have  got  to  do  is  to  get  on 
to  a  basis  where  we  can  make  some  money,  and  then  pay  attention 
to  the  matters  of  tun. over  and  cutting  down  expense.  I  believe 
that  the  work  which  is  now  being  done  is  going  to  have  a  very 
great  effect,  and  when  we  are  all  making  money,  as  we  should  be, 
in  the  sale  of  these  devices,  there  will  then  be  an  incentive  which 
will  appeal  to  our  shareholders  and  everyone  connected  with  the 
business  which  will  permit  us  to  push  it  to  the  limit. 

There  is  one  thing  I  want  to  speak  of — the  question  of  sell- 
ing these  appliances  on  deferred  payments.  I  think  a  great  many 
of  us  at  the  beginning  had  the  feeling  that  deferred  payment  sales 
were  undesirable.  Some  people  took  the  position  that  in  encour- 
aging people  to  buy  on  a  deferred  payment  basis  we  might  be  en- 
couraging extravagance  that  we  were  encouraging  people  to 
habits  just  tin-  opposite  of  habits  of  thrift.  I  don't  agree  with 
that.  1  do  not  think  the  differentition  as  between  thrift  and  ex- 
travagance is  drawn  at  the  right  place.  There  isn't  anyone  of  us 
in  the  central  station  business — there  isn't  an  intelligent  manu- 
facturer anywhere  in  the  country- -who  will  back  away  from  the 
spending  of  money,  the  spending  of  money  which  is  necessary  to 
acquire  necessary  and  efficient  machinery.  Where  would  this 
industry  be,  how  would  it  have  gotten  on  its  feet,  if  we  had  been 
of  such  a  turn  of  mind  that  we  would  not  borrow  money?  How 
would  we  get  all  the  money  necessary  for  expansion  if  we  had  only 
the  excess  earnings  of  the  business  to  draw  on.  over  and  above  a 
fair  return  on  what  we  put  in  it  ?  This  business — the  utility  busi- 
ness— and  the  railroads  and  great  corporations  which  have  low 
turnovers,  are  notorious  for  the  very  large  amounts  of  money 
which  they  borrow,  and  what  is  that  but  buying  goods  on  deferred 
payments?  Where  the  line  should  really  be  drawn  is  not  as 
between  cash  and  deferred  payments,  but  as  between  whether  vou 
are  encouraging  people  to  buy  things  on  deferred  payments  which 
will  tend  towards  thrift,  economy  and  conservation,  as  against 
pure  extravagance.  I  don't  think  that  any  of  us  will  claim  that 
so  far  as  a  great  many  of  the  labour-saving  devices,  which  we  call 
appliances,  are  concerned,  that  it  is  an  evidence  of  extravagance 
or  wastefulness  to  sell  them  on  a  deferred  payment  basis  and  put 
them   into   operation    in   the    homes   of   the   people.      It   is    really   a 
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laving  and  tli.it  •» j •  i ri t  ihould  be  encouraged.  We  started  out  l>\ 
veiling  this  stufl  on  three  <>r  tour  months'  time.  1  remember  irhen 
ire  first  started  on  fans.  We  sold  fans  the  1st  ol  Maj  <>n  thr. . 
payments,  the  1st  •  > t  June  >»n  two  payments,  and  «>n  July  1st  w< 
insisted  on  <  ash.  because  w»  felt  thai  it  a  man  ran  into  the  winter 
and  had  a  fan  1 «  1 1  on  Ins  hands,  b<  would  never  paj  tor  it.  For 
i   good    while   we   did   not    include    fana   in   our   deferred    payment 

list. 

I  have  made  some  careful  investigations  as  to  the  losses  which 
eome   from  the  extension   ■>(   deferred   payments,  and    I    find   th<  \ 
arc  absolutely   negligible.     We  have  sold  in  our  merchandise  busi 
n.  ss  in  Chicago,  perhaps  some  50,000  washing  machines,  and   w< 
never  have  had  but  one  ol  our  washing  machines  actually  stolen.  We 
do  have  cases  of  having  to  takt    them  back  through   people  stop 
ping    payment,   through    losing    their    jol>s.   or    Borne    such    reason, 
and  not  being  able  to  keep  up  payments.     That  ma)   run  5,  <>.  or  7 
per  pent,  and  some  years,  in  bad  times,  as  high  as  s  or  lo  per  cent, 
hut  we  never  l<>s<    the  goods.     Sometimes  rou  mai    l<>s<    small  arti 
ill's  likr  an  iron,  tor  thus,    things  dishonest  people  will  sometimes 
gi  t  away  with.     Therefore,  if  the  losses   from  deferred  payments 
come  as  a   result   of  people   being  unable  to  pay.  it    follows,  and 
has   In-ill   demonstrated,   that   the   smaller   the    payments,   the    less 
\  on  lose.     That  seems  an  Utopian  idea,  hut  I  will  suggest  to  ani  <>i 
you  that  you  try   tin    experiment,  and   if   you   will   take   a   devici 

whjch  sills  for  $100,  and  sell  one  thousand  of  them  on  1<)  months 
to  pay,  and  another  thousand  on  20  months  to  pay.  in  tin-  first 
case  at  $10.00  a  month,  and  in  tin  second  case  at  >'■">  (to  a  month. 
\  on  will  find  your  percentage  of  losses  with  tin  $5  ok  group  is 
\tr\  much  smaller  than  with  tin-  $10.00  group,  because  it  is  easier 
to  pay  $5.00  than  $10.00  a   month. 

Without  any  question,  the  customer  pays  tin  interest  rery 
willingly.  You  say.  "Possibly  we  do  not  want  to  tie  up  tin 
money."  I  understand  that  Inn  in  (  anada  particularly,  there  are 
a  great  many  companies  that  do  not  want  money.  They  an-  not 
going  into  tin  customer  ownership  movement  because  tiny  havi 
not  had  occasion  to  want  money  tor  several  years.  Why  not  in 
rest  tin    money   in  tin    sale  of  these  appliances,   which   will   build 

Up  your   load    and   give  you   an    income,  just    tin     same   as   you    would 

invest  tin-  money  in  extensions,  or  meters,  or  transformers?  Von 
an'  selling  your  meters,  your  transformers,  and  your  lines  on 
deferred  payments  nothing  else.  ^  ou  are  silling  on  deferred 
payments  ol  from  three  to  ten  years,  and  you  do  not  think  any 
thing  of  it.  and  yet  you  would  not  be  in  marly  so  good  a  position 
if  that  business  dried  up  you  would  not  get  anything  likr  th. 
amount  out  of  that  equipment  is  you  would  out  of  tin  sum  amount 
of  appliances   which  you  might   have   put   into  us.    and  which   you 
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might  have  to  withdraw.  The  reason  you  have  not  done  it  is  be- 
cause you  have  not  studied  the  situation  to  a  point  where  you  have 
as  conclusive  evidence  of  the  soundness  of  the  plan  of  putting 
these  appliances  out  on  long  deferred  payments,  as  you  have  on 
the  plan  of  extending  your  lines  into  new  sections.  You  say.  "Our 
experience  has  led  us  to  the  conclusion  that  we  never  lose  on  such 
construction — whenever  have  to  pull  down  a  line,  or  pull  down  a 
transformer  or  meter.-'  If  you  will  go  into  this  thing  I  am  satis- 
fied you  will  find  you  will  have  exactly  the  same  experience  in 
the  sale  of  appliances  on  deferred  payments. 

I  believe  the  tendency  in  the  sale  of  these  appliances,  es- 
pecially the  big  ones,  will  be  not  only  to  sell  them  on  eighteen  and 
twenty-four  months,  but  to  run  them  up  to  thirty  months,  and 
even  as  long  as  four  years.  I  believe  our  losses  will  be  lower — - 
very  much  lower — than  they  are  now  when  sold  on  a  basis  of  six 
months  or  ten  months  to  pay. 

Now  just  one  more  word  and  I  am  through.  Going  back 
again  to  the  question  of  the  volume,  a  few  years  ago  some  man 
who  was  enthusiastic  on  this  business  said.  "You  will  get  as  much 
from  the  sale  of  appliances  as  you  are  getting  from  the  sale  of 
electricity  to  residences."  It  seemed  to  me  it  was  impossible.  I 
undertook  to  analyze  the  situation.  We  got  $27.00  a  year  of  in- 
come per  residence  customer,  and.  by  the  way,  it  is  about  $4.00 
higher  than  it  was  before  we  began  to  push  the  appliances  with 
the  same  energy  as  we  are  pushing  them  now,  and  I  very  soon 
convinced  myself  that  it  was  a  very  easy  matter  to  sell  $25:00 
worth,  or  should  be  an  easy  matter  to  sell  $o0.00  worth.  Perhaps 
that  is  a  little  high  as  an  average,  but  I  do  not  know  that  it  is.  it 
put  on  a  proper  basis.  Now  the  effect  it  will  have  on  your  rev- 
enue will  be  great.  There  are  many  instances  where  the  prices 
for  the  sale  of  electricity  are  very  much  circumscribed.  Here  is  an 
outlet,  not  only  for  the  sale  of  a  large  volume  of  appliances,  and 
for  the  making  of  a  substantial  sum  of  money,  but  for  developing 
public  relations  and  making  the  people  feel  they  are  dependent 
on  you.  in  a  way  which  you  will  find  it  very  hard  to  equal  in  any 
other   branch   of  the  business.      (Applause). 

T.  F.  Kki.lv: — There  are  one  or  two  things  I  would  like  to 
have  an  opportunity  of  discussing  as  a  manufacturer  member  of 
this  Committee.  I  think  that  the  manufacturers  certainly  owe  a 
vote  of  thanks  to  Mr.  Gilchrist  for  so  ably  taking  up  our  cause 
with  you  gentlemen,  in  selling  you  the  idea  of  pushing  the  sale  of 
electrical  appliances.  I  believe  that  every  manufacturer  realizes 
that  his  interests  are  with  the  retailer,  and  that  the  retailer  should 
receive  proper  discounts.  I  have  never  been  able  to  understand 
since  the  publication  of  the  Merchandise  Sales  Report  of  the  Na- 
tional   Electric    Light    Association    for   this    vear.    whv   this    Bureau 
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s  iw    tit  to  publicly   bring  out  tin    fact  thai   2  t  luss   A  members  <>t 
the  Association  thought   that   the   markup   was   too  great,  and,  for 
tin    purpose    i>t   selling  appliances,   reduced   tin    markup.      That    i-. 
tin  v  reduced  the  selling  price  so  that  tin  \   might  Bell  the  applian 
cea.     It  seems  to  me  that  the  Merchandise  Sales  Bureau  of  tin    N 
tionaJ   Electric  Light  Association  bave  made  i  big  mistake  in  fea 
1 11  r i ntc  no  publicly  that  those  2  central  Btations  received  too  bifl   a 
discount,  and,  for  purposes  of  their  campaign,  have   been  Belling 
merchandise  .it  less  than  the  price  suggested  by  tin    manufacturer. 
Analysing  these  J  campaigns,  I  cannot  believe  for  one  minute  that 
the   reduction   in  the   price  made   them   worth   while,  because   anj 
one   who  is   tamiliar  with   the  sal<    of  appliances  appreciates   thai 
tins,    2    particular   campaigns    bave    been   surpassed    where    prices 
have  been  absolutely  maintained.     1  think  the  class  A  members  ol 
this  Association  are  very  much  alive  to  the  fact  that  prices  should 
be  maintained.     The  manufacturer,  1  believe,  wants  that  done.  Hi 
w:mts  the  retailer  to  fall  in  line,  and  1  have,  since  the  publication 
of  this  report,  neveT  been  aide  to  understand  why.  in  the  face  of 
.ill  the  things  Mr.  Gilchrist  has  said  during  the  past  year  about  thi 

proper    markup    that    is    necessary,    the     Merchandise    Sales     Bureau 

should  tell   us  about   the  2   instances   of  central   stations   reducing 

tin    selling  prices.      1    would   like  to  know   how    they   took   can-   of  tin 
contractor  dealer   during   that    period. 

President:      1    don't    know    whether    Mr.    Gilchrist    cares    to 
answer   or   not. 

.1.    W.    Gilchrist:      It    takes   all    kinds   of   people   to  make   u 

world. 

President:      I    do   want    to   thank    Mr.   Gilchrist    heartily   on 
behalf   of   our   Association    tor   speaking   to    us   at    such    length    a 
BCCOnd   tune.      It   is  kind   indeed,  and    1   am    sure    we    have    learned   a 
lot.       Mr.    Atchison    must    have    felt    good    when    he    heard    Mr.    Gil 
ehrist    talk    ahout    extending    payments   to    tour   years.       I    thank    Mr. 

Gilchrist   for  the  many  things  he  has  brought  to  us  today. 

\ppl.Ulse. 

K.   I).   Baker:      I    unit   to  say  one  thing  on  the  year's  guaT 
antee.     I  represent  a  manufacturer  and  also  have  been  in  the  busi 
ness  of  .i  large  retailer.     I  think  that  is  one  of  the  greatest   mi- 
takes    in    the    world.       Most    salesmen    start    out    and    say    they    will 
give  a  year's  guarantee.     Why  should  an  electric  dealer  guarantee 

a  tHing  at  all?  YOU  buy  a  suit  of  clothes  and  buy  99  per  cent  of 
vour  goods,  and  nothing  is  said  ahout  a  guarantee.  Hut  when  it 
comes    to   electric    irons    or    washers,    the    first    thing    talked    ahout    is 

the    \ ears    guarantee. 

(.   |).   Henderson:        I   am  glad    Mr.    Baker  brought  up  this 
matter  oi  guarantees,  even  though  h<    has  stolen  mj    thunder. 
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I  think  the  manufacturers  of  Electrical  Appliances  got  off 
to  a  wrong  start  years  ago.  There  is  no  apparent  reason  whv  a 
washing  machine  or  an  electric  range  should  be  guaranteed  for  a 
year.  I  had  an  experience  a  few  weeks  ago  which  brought  this 
matter  very  forcibly  to  my  attention:  About  two  months  ago  I 
bought  a  new  car  and  within  two  weeks  the  rear  stop  light  went 
wrong.  The  garageman  put  on  a  new  switch  and  charged  me  for 
it.  I  said  "Why  I  thought  this  car  was  guaranteed  for  90  days" 
His  answer  was  that  the  guarantee  didn't  cover  electrical  equip 
ment  or  tires  and  a  few  other  things. 

This  guarantee  question  is  a  serious  one  and  I  hope  Mr.  At- 
chison and  his  committee  will  give  some  thought  to  30.  60  or  90 
day  guarantee. 

Just  another  point  while  I  am  on  my  feet.  The  matter  of 
Discounts  on  Appliances :  it  is  very  questionable  whether  raising 
the  retail  price  is  going  to  accomplish  the  desired  results.  I  may 
be  overly  optimistic  but  I  believe  within  a  few  years.  Electrical 
Appliances,  will  be  sold  off  the  floor  without  the  necessity  ot 
having  to  canvass  from  house  to  house. 

Take  kitchen  cabinets:  refrigerators,  etc.  These  articles  have 
become  stabilized  and  need  no  such  expensive  methods  to  sell  .  I 
think  Mr.  Atchison's  plan  of  a  broad  national  advertising  cam- 
paign will  bring  this  desired  condition  into  effect  in  the  electrical 
business  sooner  than  some  of  us  expect 

Our  Company  had  an  experience  a  few  months  ago  which  was 
a  great  surprise  to  us.  We  put  a  Washing  machine  campaign  in 
a  certain  large  city  selling  100  washing  machines  in  90  days  and 
62  per  cent  of  these  were  sold  off  the  floor  without  the  help  ot 
outside    salesmen. 

I   thank  you  !" 

Prksiokxt: — Mr.  Atchison,  are  you  prepared  to  answer  Mr. 
Henderson's    question    regarding   guarantees? 

G.  R.  Atchison*  : — I  would  rather  not.  At  the  time  we  had 
that  in  mind,  but  wouldn't  like  to  say  anything  about  it. 

A  Member: — I  think  it  is  a  matter  that  manufacturers  and 
dealers  should  carefully  consider  —  the  report  of  the  Chairman. 
.lust  where  the  six  years'  guarantee  originated,  I  do  not  suppose 
anybody  knows,  and  il  may  have  been  necessary  at  that  time, 
when  electrical  appliances  were  very  little  used.  But  conditions 
have  changed  very  much,  and  I  think  if  we  all  look  around  and 
see  the  abuse  it  has  been  subjected  to.  we  will  come  to  the  con- 
clusion that  it  is  time  everybody  reconsidered  the  matter.  If  we 
just  stop  to  think  of  how  many  times  we  have  had  to  take  advan- 
tage of  the  guarantee  on  the  electric  appliances  in  our  own  bonus, 
we  will  find  it  is  comparatively  few,  and  most  of  the  devices  I 
have   seen   and   which   the  customer   claims   the   guarantee   privilege 
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on,   I   think  can  l»    traced  to  either  carelessness  or  abuse,  or  •  U. 
they  are  not  entitled  to  tins  thing  it  .ill.     1  hav<    s>  i  n  m  manj   be 
niu  dropped  <>n  the   floor         in  fact   friends,  whose  sppliancei   1 
repair  occasionally,   tell    dm    that.      I    think    it    is   n    matter   whicli 
should  In    careful!)   considered. 

As  regards  labour  charge  on  this,  to  tin  lust  ol  mi  knowledgi 
most  guarantee  tags  which  are  attached  to  smaller  appliance  i  do 
not  specify  that  there  is  any  labour  to  be  put  on  thai  bj  the  dealer 
or  anybody.  They  merely  guarantee  replacement  oi  defective 
parts,  and  it  really  is  largely  up  to  tin    dealer,  srho  feels  it  <  ith<  r 

ssary  or  otherwise,  to  replace.     It   he  thinks  it   is  so  he  doi  i 
it.  but  really  it  is  a  matter  for  both  dealt  rs,  contractors  - ■  1 1 <  1  manu 
facturers,  and    the   whole    organisation    to  get    together    and   di 
<i»lr  what   is  the  be*.l   policy   for  the  continuation  of  the  business. 

President:     Any    more    discussion    <>n    this    paper? 

H.  Faradai  :  Mr.  Chairman,  I  would  like  just  to  refer  to 
Mr.  Henderson's  remark  in  connection  with  guarantee,  and  also 
.it  tin  same  time  would  like  to  point  out  in  my  opinion  that  the 
necessity  for  th<  guarantee  will  disappear  when  We  hav<  develop- 
ed specialist  appliat.ce  nun  who  are  aide  to  ui\<  good  Bervice.  I 
know  in  my  own  experience,  which  is  rather  limited,  that  a  man 
cannot  be  diversified  in  the  selling  of  appliances.  To  begin  with, 
he  h.-is  to  sell  himself,  and  when  he  has  thoroughly  sold  himself 
op  a  particular  appliance,  he  is  then  in  a  position  to  go  out  and 
sell  to  somebody  else.  The  qui  stion  of  people  coming  into  th< 
-tore  and  purchasing  them,  I  am  frank  to  say,  in  my  opinion  that 
day  is  pretty  distant.  People  come  in  to  paj  their  regular  liirht 
ing  lulls  ami  pass  by  these  appliances  all  set  out   in  an  attractivi 

way.  and  never  look  at   them.      I    feel  the  place   to  Sell   them   is  in  the 

home,  and  when  we  at.    able  to  specialize  and  develop  salesmen 
I    mean    specialists    on    one    appliance  and    their    knowledge    SO 

develop    that  they  are  able  to  givt    first  class  servic<    on  that  ap 
pliance  at  short  notice,   I   think   we  will  then   have  arrived  at   the 
da\    when   w<    can  merchandise  these  things  successfully. 

Mr.  Jenkins  this  morning  mentioned  some  courses  that  wen 
being  mad.    available  through  the   SELA.     Thej    are    ill  excellent 

courses,    but     I     failed    to    hear    mentioned    an\     course,    which    would 

make  it  possible  for  the  development  of  specialist  appliance  sales 
men,  and  personally   I    feel  this  is  a  question  well  worth  consider 

ition.        |  Applause.  ) 

President:     Thank    yon,    Mr.    Faraday. 

An\     more    discussion-        Mr      Atchison    ha\.     you    anything    to 

old  to  the  report  ? 

I  uri]]  move  thai  this  report  h>   adopted.     All  thosi    In  favour: 

Ippl  i 
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Before  proceeding  to  our  last  report  on  Street  and  Highway 
Lighting,  we  missed  one  or  two  tilings  on  our  way  through.  The 
report  of  the  Underground  Systems  Committee.  Is  Mr.  Kenyop 
present? 

We  also  have  report  of  the  Rural  Lines  Committee.  Mr. 
Beaumont.  He  advised  me  he  was  not  going  to  make  a  report, 
but  I  told  him  he  should.  I  have  acted  on  that  Committee,  and 
we  both  of  \is  kept  close  in  touch  with  the  Rural  Lines  Committee 
of  the  NELA,  and  we  cannot  report  any  progress  to  date.  There 
does  not  seem  to  be  any  solution  of  this  problem  at  the  present 
time.  In  the  States  they  are  arranging  this  with  the  big  farming 
institutions,  and  the  big  farming  newspapers,  to  try  to  make  this 
service  of  use  to  the  farmer  to  the  extent  where  the  central  sta- 
tion can  make  money.  I  think  in  Canada  we  cannot  lead  the  way 
very  well.     We  will  have  to  wait  on  them  to  develop  that. 

RURAL    LINES    REPORT 

The  question  of  giving  service  to  outlying  communities  and 
to  farms  is  a  matter  that  in  the  past  few  years  has  received  con- 
siderable attention,  but  reviewing  the  work  done  by  the  various 
committees  of  the  National  Electric  Light  Association  and  this 
Association  there  does  not  seem  to  be  a  very  satisfactory  solution 
of  the  problem  as  a  whole,  nor  does  there  appear  to  be  any  very 
recognized  standard  practice  in  dealing  with  the  different  prob- 
lems as  they  arise.  As  a  matter  of  fact,  from  the  point  of  view 
of  the  utility  company  the  problem  generally  is  a  question  of  how 
far  the  relation  of  the  investment  to  the  return  can  be  stretched 
and  still  make  a  profit.  The  condition  of  cost,  materials,  prices 
that  can  be  paid  for  power  and  many  other  questions  that  enter 
make  the  matter  one  that  has  to  be  dealt  with  very  carefully. 

There  is  alter  the  matter  has  been  biven  thought  no  obvious 
solution  which  might  be  adopted  as  a  means  of  eternally  answer- 
ing all  the  different  questions  raised,  and  all  that  can  be  done  by 
a  Rural  Lines  Committee  is  to  inform  the  members  of  the  Asso- 
ciation of  the  various  ways  in  which  rural  lines  and  such  service 
are  being  constructed,  the  charges  made  for  service  and  steps 
taken  to  popularize  the  use  of  electricity  in  communities. 

To  a  certain  extent  the  serving  of  Rural  Committees  can  In- 
attacked  in  those  districts  lying  just  outside  the  distribution  sys- 
tems in  the  smaller  towns  and  villages.  It  can  be  done  in  several 
ways.  In  some  csa.es  arrangements  can  be  made  with  a 
number  of  proprietors  by  which  they  will  share  a  proportion  or 
the  whole  of  the  cost  of  new  equipment  required  to  give  them 
service,  and  after  completion  of  construction,  according  to  the 
standards  of  the  requirements  of  the   power   company,  the   equip- 
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ment  can  he  deeded  over  to  tin  power  compart)  for  operation  .it 
uniform  or  other  rates  t<>  In-  mutuallv  agreed   upon. 

Another  wa)  of  dealing  with  tin-  problem  of  cost  •(  turns  nun 
Ix  found  in  tin  construction  of  single  phase  lines.  Of  course  tins 
has  to  )■>  done  with  greal  care  as  tin  use  ol  >  Mn^lr  phase  line 
tor  power  is  \<r\  limited,  and  tin  changing  to  a  three  phase  line 
tor  power  requirements  involves  considerable  cost,  often  to  tin 
extent  that  would  make  tin-  business  extremely  unremunerative, 
tin-  change  from  single  phase  to  three  phase  often  being  forced 
upon  tin  utility  company  for  publie  policy  reasons  that  must  be 
sati  fied  by  giving  tin  community  complete  facilities  regardless 
of  tin    additional   cost. 

There  are  other  ways  in  which  cost  can  be  reduced,  such  as 
the  use  ot  I- .000  volts,  longer  spans,  transformers  stepping  down 
the  voltage  from,  say  12,500  to  customers'  voltage  -. 200  and  M<» 
In  some  cases  municipalities  of  tin-  small  villages  bave  been  will 
ing  to  give  bonuses  such  is  providing  tin-  poles  and  excavation  of 
poles. 

I  n    tin     ease    of    irivimr    lighting    service    to    small    rural    towns 

adjacent  to  tin-  existing  distribution  systems,  it  is  sometimes 
found  very   satisfactory  to  increase  tin-  minimum  monthly   charge. 

While  these  suggestions  do  not  do  much  to  solve  tin-  problem 
as  i  whole  they  are  giv<  n  here  with  tin  idea  that  perhaps  in  some 
eases    tin  v    may    he    helpful. 

Another  method  of  satisfactorily  reducing  cost  is  l>\  sharing 
the  iis<  of  poles  with  telephone  companies  and  this  has  been  found 
to  work  to  advantage  in  a  good  many  cases. 

With  regard  to  publicity  work  which  has  at  the  hack  of  it 
the  idea  of  getting  the  farmer  to  realise  tin  use  of  electricity  on 
the  farm  and  its  economic  benefits,  at  the  same  time  to  prepare 
him  to  p.i\  such  a  price  for  electricity  which  will  render  a  more 
reasonable   return,  steps   have  been  taken   in   tin-   I  nited  States  to 

bring   the   matter   before   the    professors    and   students   of   tin-    various 

agricultural  colleges,  and  it  is  recommended  to  the  incoming  Com 
utittee    that    this    matter    he    giv«  n    serious    attention    and    definite 

steps    tak<  n. 

Concluding    it     may     he     said     that     so     tar    as     tin      I'rovinet      ,.! 

Qobeec  is  concerned,  farm  communities  art  not  demanding  power 
for  fanning  purposes  as  a  class,  ami  in  such  cases  where  requests 
are  made  tiny  do  not  seem  prepared  to  pay  the  price. 

Another    point    also    is    from    tin-    utility    company    that    at    pres 
ent    tin     prospects    of    load    from    such    a    source    is    not     verv     great, 

and  it  is  more  of  a  question  ot  gradual  growth  ot   the  demand  for 

this    class    of    service    coupled    with    a    continued    and    can  till     studv 

of  all   tin    various    factors   involved. 

K.    .1 .     lit-  \  i   MOM  i  .    '    h.nriu.in 
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Now  we  will  proceed  to  the  last  item  on  our  official  pro- 
gramme —  lecture  by  Mr.  M.  E.  Love.  Humiliation  Engineei  ( .■:' 
the  CGE.  on  Street  and  Highway  Lighting. 

S  TH  E  E  T  ILL  UMINA  TION. 

M.  E.  Love: — The  subject  of  Street  Lighting  is  constantly 
being;  brought  to  the  foreground  at  the  present  time,  which  ia 
mainlv  due  to  the  inadequate  illumination  in  most  of  our  citie  3 
and  towns  to  meet  the  demands  of  modern  trafic. 

To   appreciate   this      situation   let    us      consider   what   we   ha\ 
passed  through   in  the  last   six  or  seven  years: — 

(a)  During  the  war  Street  Lighting  suffered  both  in  opera- 
tion and  development.  The  general  unsettled  conditions  prevents: 
any  changes.  The  illuminating  Engineer  was  mostly  engaged  in 
research  work   for  the  government. 

(b)  The  war  over  the  Engineer  was  once  again  at  work  on 
new  developments  to  meet  modern  demands.  However,  here  in 
Canada  municipalities  were  not  in  a  position  to  consider  their 
lighting  problems  and  consequently  the  old  antiquated  lightin_ 
remained. 

(c)  We  have  now  come  to  the  time  when  it  is  becoming  an 
absolute  necessity  for  the  cities  and  towns  to  turn  their  attentioi 
to  improving  the  illumination  of  their  streets.  New  conditions  ar- 
imposed   upon    us.    which   have   changed    our    requirements    entirely. 

The  increased  automobile  traffic  and  the  ever  increasing  growth 
nt  the  moving  picture  industry  encouraging  people  out  at  night 
The  improvement  of  our  highways  making  driving  a  pleasure. 

It.  therefore,  must  he  admitted   we  have  to  increase  the  inter 
sities  of  illumination  to  meet  the  modern  demands,  if  it  is  nothing 
else  but   for  2   safety   p.)int   of  view. 

Here  in  Canada,  where  power  costs  are  low.  with  the  present 
day  developments   and   improvements   in   the   art   of   outdoor   light 
ingj  we  should  lead  all  the  other  countries. 

Let  us  consider  what  we  have  today  which  will  produce  ade 
quate  Street   Lighting  at  the  minimum  cost. 

(1)     ORNAMENTAL    LIGHTING. 

In    the   past   the   application   of   ornamental    lighting   has   beep 
confined   to   chiefly   our    "White   Way"'   or   main    business   districts 
We  now  have  a  trend  for  a  much  broader  application  which  is  ex 
tending  our   ornamental    equipment   to   our    parks,   boulevards    and 
residental  districts. 


I  (  I.I   Ml\  ITION  rVoDUl  s.     un      \|  ,.       \|       |         | 


hi' 


This  baa  been     brought   about     chiefh   bv   the   fad   that   m 
have  equipment  to  enable  ua  to  ipaee  our  uiiita   ,  comparative^ 

-   distanci    ".part    bj    trolling   the   lighting,    ,,,d   con  fining   it 

v  to  ..ur  road  surface.     Thii  reduces  tl,.    number  of  units  n 

red  and  ineidentalli    reduces  thi    capiUl  cost.   N  i    i  in  ill n 

credit   tor  tins  advancement   to  the  development  ol    tl..    high 
'    Pow«  r  Maida  Lamps,  eliminating  tl,,    necessity  ,,t  the  threi 
"-.1  fiv,   light  cluster  unit*  and  replacing  them 'with  the  .nor. 

•    l\    single  light   unit. 


From   E    casing   for   ornamental 

Novalm     fixture.    Compensator 

type. 


I'.. (lav  are  are  using  incandescent  lamps,  from  800  up  to  2,300 
candle  power,  for  our  business  districts,  and  from  250  to  1,000 
candle  power  in  our  residential  districts. 

For  our  down  town  business  district  or  "White  Wav"  are  •'till 
maintain  a  spacing  from  80  to  120  feet  apart  at  heights  from  ii 
to  ]s  feet  from  road  level  to  light  center      There  has  been  ■  fea 

where  tin    i inting  height  has  been  increased  to  20  and  80 

using  2  and  J  Midi  candli  powered  lamps,  and  spacing  tltr 
units  160  to  200  feet  apart.  However,  it  is  usual h  considered 
that  lower  mounting  heights  and  closer  spacing  is  mori    d<  wirabli 

•   tin    real   "Whiti    W'ai      effect   which  is  rnhanced   l>\    tin     \r 
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chitecture  of  the  ornamental  illuminares.  The  possibility  of  glare 
even  with  the  lower  mounting  height,  which  is  argued  by  some,  is 
not  serious  owing  to  the  surrounding  brightness  of  the  show  win- 
dows and  buildings. 

For  ornamental  lighting  in  our  residential,  boulevards  and 
park  ways  we  now  go  to  spacing  as  long  as  200  feet  with  mounting 
heights  from  14  to  20  feet. 

Here  is  where  we  use  a  combination  of  prismatic  glassware 
and  an  outer  globe,  which  enables  us  to  accomplish  this  wide 
spacing,  and  still  maintains  an  even  distribution  on  our  road  sur- 
face, j*  a 

The  point  is  often  brought  up  as  to  why  use  an  outer  globe. 
why  not  have  the  outer  globe  of  prismatic  glass  and  do  away  with 
the  internal  refractor.  This  has  been  done  on  a  few  installations, 
but  does  not  give  the  effect  that  is  really  required  in  street  Light- 
ing. We  find  a  great  tendency  toward  the  opal  globe.  A  great 
number  contending  that  refractor  distribution  increases  the  inten- 
sity midway  between  lamps,  and  there  is  not  sufficient  light  in 
the  immediate  vicinity  of  the  lighting  standard.  The  opal  globe 
is  not  open  to  these  objections  in  the  same  degree,  but  it  is  defi- 
cient in  revealing  obstacles  $£  irregularities  in  the  road  surface 
midway  between  the  units.  In  these  dark  regions  pedestrians  and 
vehicles  proceed  with  difficulty  and  a  feeling  of  insecurity. 

The  combination  of  a  dome  refractor  and  a  rippled  globe  com- 
bines the  advantages  of  both  the  opal  globe  and  the  complete  pris- 
matic toj).  Here  we  will  get  a  higher  intensity  in  the  vicinity  of 
the  standard,  and  still  maintain  an  even  distribution  to  discern 
objects   midway   between   lamps. 

This  type  of  globe  referred  to  is  one  of  the  most  interesting 
developments  in  street  lighting  glassware.  The  globe  is  made  of 
a  clear  rippled  glass  which  has  minute  ripples  on  the  outer  Surface. 
For  ornamental  lighting  this  globe  is  given  a  thin  flashing  of  opal 
so  as  it  will  have  just  enough  diffusing  qualities  to  reduce  the  glare 
to  a  minimum,  and  still  maintain  the  direction  of  "the  light  rays 
from  the  refractor.  It  also  adds  a  pleasing  sparkle  to  the  light 
source  giving  appearance  of  life  to  the  unit.  In  the  cases  where 
this  glassware  is  used  without  refractors,  it  is  usually  given  a 
heavier  flashing  of  opal. 

We  therefore  see  the  ordinary  opal  diffusing  globe  is  rapidly 
being  superceded. 

Within  the  last  year  or  so  there  is  still  another  pole  too  that 
seems  to  be  coming  very  popular,  the  lantern  type  of  illuminare. 
This  type  is  not  altogether  new,  but  perhaps  an  old  idea  being  re- 
vived. Within  the  last  year  or  so  several  lantern  installations  were 
put  in.  It  embodies  all  the  dasthetic  points  that  can  be  desired  for 
and  it  Mill  show  a  big  reduction  in  maintenance  over  the  large  one 


I  I  :.l   \M\  \  I  H>\  AdDKRSS     m      Ml!.     \l.     I    .     I.<i\i  !ii7 


Bracket   Typ«   Series   Highway   Light- 
ing-   Unit 
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piece  globe.  Many  designs  have  been  put  on  the  market  lately, 
one  worthy  of  note  is  the  Sunnyside  installation  in  Toronto.  Here 
we  have  a  east  bronze  lantern  embodying  glassware  similar  to  the 
rippled  globe.  There  is  also  the  dome  refractor  used  in  this  unit. 
Here  we  have  a  further  reduction  in  maintenance  owing  to  the  lan- 
tern being  made  of  cast  bronze,  painting  being  illuminated.  It  al- 
so adds  to  the  asthetic  point  of  view.  A  600  C.  P.  20  ampere  lamp 
is  utilized.  A  series  Transformer  bored  in  the  ground  by  the  side 
of  each  lamp  enables  the  use  of  the  20  ampere  high  efficiency 
lamp.  The  entire  system  is  fed  from  Pole  type  constant  current 
Transformers  which  we  are  about  to  discuss. 

The  tendency  today  is  to  feed  our  Street  lighting  system 
underground,  particularly  our  Ornamental  systems.  The  first  cost 
is,  of  course,  somewhat  higher  than  that  of  overhead,  but  this  is 
soon  compensated  by  maintenance. 

The  series  system  which  is  most  common  in  this  country 
ndapts  itself  exceptionally  well  to  underground  work.  An  No.  8 
cable  lead  covered  armoured  steel  tape  is  laid  in  a  trench  about  1 2 
;ind  15  inches  deep.  At  each  standard  it  is  customary  to  use  a 
series  transformer  which  enables  the  use  of  the  twenty  ampere  high 
efficiency  lamp,  also  illuminating  the  series  voltage  from  coming 
above  the  ground,  or  as  an  alternative  an  Auto  Transformer  can 
be  installed  in  the  casing  of  the  unit.  The  system  can  be  fed 
from  either  the  Pole  type  Constant  Current  Transformer  operated 
by  time  switches  or  the  station  type  Constant  Current  Transform- 
er. 

On  business  streets  where  trolley  poles  are  already  in  use  it 
is  good  practice  to  mount  the  lighting  unit  on  a  bracket  arranged 
on  the  trolley  pole.  In  some  cases  overhead  distribution  has  been 
used  by  running  a  No.  6  cable  on  the  top  of  the  trolley  post. 

SUSPENSION  AND  HIGHWAY   UNITS. 

There  is  still  a  large  field  for  the  suspension  unit  either  sus- 
pended on  span  wires  over  center  of  roadway  or  mounted  on  Mast 
Arm. 

In  connection  with  this  type  of  lighting  our  most  important 
problem  is  that  of  proper  glassware  as  in  the  ornamental  lighting. 

Here  we  have  a  condition  where  we  find  that  invariably  the 
units  are  placed  further  apart  than  the  ornamental.  It  is  there- 
fore of  great  importance  to  utilize  glassware  which  will  control 
your  light. 

The  same  argument  can  be  put  forth  with  regard  to  using 
prismatic  glassware  alone  here  as  in  the  ornamental,  only  perhaps 
even   more  so.    It   is,  therefore,   suggested   that   the   ideal   arrange- 
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Charts  of  Comparative  Distribution  and  Illumination 

-:n  8  N'ovalux  ornamental  unit,  three-section  s'ippled  globe.  Holophane 
pritOMtic  dome  refractor,  with  600-c-o.  Mazda  C  series  lamp 
B:   N'ovalux  ornamental  unit.  Crnco  glass  ball,  with  600-c-p     III 

lamp 
Illumination    calculate!    on     .treet    surface    along    center    lin<- 
Hcight  of  units   15  ft. 


in.  nt  i>  tli.it  of  the  rippled  globe  and  dom<  refractor,  ui\  ing  i  arid< 
distribution  and  at  the  same  tiin<-  ■  liiu'li  intensity  underneath  tl" 
unit,  enabling  to  set    clearlj    bj    baring  ■   r » r i ^ h t   background 
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White  Glass  Globe 
STREET-SURFACE  ILLUMINATION  IN  FOOT-CANDLES  WITH 
REFRACTOR  AND  WHITE-GLASS  GLOBES 
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I )n  this  type  <>t  unit    in  .into  transform)  r  can  l>.   at  < n 

in  the  casing  tor  utilising  the  20  ampere  lamp  which  also  pr< 
the  lamp  from  surges  due  t«>  lin.  s  getting  crossed 

The  unit  can  be  suspended  from  an  utamatii  cutout  which 
will  entireh  sever  tli.  electrical  connection  when  the  lighting  unit 
is  lowered,  and   -it   thi    same  time  short  circuiting  the   I 

Highway  I  ighting  must  be  handled  in  an  altogether  .liti-r.  nt 
manner.  W<  hav<  an  application  different  from  all  others  when 
w<  in  confronted  with  the  lighting  of  our  Highways  W  -  want 
to  confine  our  light  to  the  roadway  only,  \\>  <lo  not  want  to  il 
luminati  tli.  neighboring  fields.  What  w<  hav<  to  hav<  to  mak< 
the  lighting  of  our  miles  of  Highways  feasible  is  a  unit  which  "ill 
accommodate  a  reasonably  small  lamp,  un<   a  wid<   distribution  en 

ahling  long  spacing,  and  at  the  same  t 1   fairlj    high  and  even 

intensity  on  our  road  surfac<  .     This  is  necessary  to  meet   tin    di 
mands  of  modern  motor  traffic. 

This  is  being  accomplished  by  the  nested  parabolic  unit 
which  collects  the  light  rays  from  a  250  Candh  Power  Lamp,  and 
redirects  them  up  and  down  the  highway  only.  It  is  designed  tor 
.1  260  C.  1'.  Lamp,  and  when  mounted  30  to  35  feel  above  tin  road 
lrv«]  can  lx  spaed  from  300  to  350  feet  apart  and  maintains  an 
even  distribution.  The  result  lias  become  known  as  the  "Ribbon  oi 
light." 

With  this  type  of  lighting  on  our  Highways  w<  reduce  tin 
glare  of  the  automobili  headlights,  in  fact  it  is  quite  possibh  to 
drive  without  headlights  at  all. 

The  average  automobile  owner  usually  has  only  the  evenings 
for  pleasun  drn  ing  during  tin  week  days,  tin  n  fore  the  lighting  oi 
our  highways  are  as  important  as  our  city  streets.  Also  Express 
Companies  are  springing  up  and  are  doing  a  largi  pi  r  e.  nt  of 
tracking  at  night.  Should  not  this  medium  of  transportation  In- 
protected  ; 

At    first   it   was  considered   by  some  that   tin    glan    oi   such   a 
unit  would  he  very  objectionable,  hut  this  is  not  so.  as  the  illumin 
ating  surface  oi   the  reflectors  offsets  the  brightness  oi    tin    lamp 

and   Oni     sei  -   tin     unit   as  they   would   a    largi    diffusing    glotx 

Some  oi  the  advantages  oi   Highway    Lighting  ar<    as  follows 
■  i      Pr  cidents. 

M\  showing  up  dangerous  curves. 

Ii      Bj  reducing  headlight   glare. 

H\  illuminating  si^ns.  snl<  s  oi  ro  td  and  obst  u  l<  s 
Adds  to  comfort  oi   night  driving 

Bj  relieving  i  vestrain. 

Ii      15.  assisting  in  making  repairs 

Mv  discouraging   holdups 
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(3   Increases  aight  traffic  thereby  relieving  day  congestion. 

(1)    Decreases  running  time  thereby  increases  road     capacity. 
(5)    Helps    to    bring   electricity    to   the    farm    by    providing    a 

pole  line. 
((J)    Increases  real  estate  values. 

(a)  By  tending  to  expand   city   along  highway. 

(b)  By  extending  electrical   conveniences. 
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The  benefits  derived  an   many,  and  owing  to  the  long  ip 
small    wattagi    consumption   per   lamp,  the   coal    ia   low.      [a   then 
any   good    reason    whj    at    least   our   main   highwaj    ihould   nol    I- 
illuminated?  The  monej   would  be  well  spent  ii  it  onlj   accomplish 
1,1  onh  ""•    "'  the  foregoing  claims:     The  prevention  oi  accidvnta 

In  conclusion  I  would  lik,  t..  dram  your  attention  to  th,  point 
brought  out  in  the  report  oi  th,  Street  and  Highway  Division  at 
tin    N.  E.  I..  A.  Convention  last  vear. 


Insert — Novalux    Fixture,    Rippled    Globe 


Here  is  mentioned  flu    fact  that  Street  lighting  from  tin    CYn 
tr.il  Station  viewpoint  i>  n<>t  always  a  desirabh    load.      It   involves 
-I   comparatively   high    im  i  stun  nt    and  yields   a    relatively    low    in 
come.      It    is   seldom   unattended    by  disagreement,  suspension   and 
lack  of  appreciation  by  th<    part  ol  the  citi   officials.     V>  t   it   rip 
•'-,  nts  tin    principal  contribution  "I   tin    utility    to  the   well   hrinp 
mkI    safety   oi    tin    community.      It    permita    i    private    mt.  r.  st    \,. 
participate  to  an     unusual  degre<    in  on<    "t    the  must     impo 

w  nrks. 
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As  a  safety  measure  Street  lighting  ranks  with  police  ami 
lire   protection. 

As  a  public  improvement  it  ranks  with  sewage  and  paving. 

As  an  expression  of  civic  progress  it  is  unequalled.  Should  a 
service  of  such  high  order  be  judged  purely  from  a  standpoint  of 
investment  and  returns.  It  .should  be  financially  sound,  but  will 
it  not  yield  its  dividends  in  that  intangible  asset  "Good  Will."  It 
is  part  of  the  entire  investment  which  is  not  buried  underground, 
or  in  a  substation.  It  is  the  visible  evidence  of  municipal  electric- 
al  service. 

President: — I  would  ask  if  there  is  any  discussion  on  Mr. 
Love's  paper?  Well,  I  take  it  that  Mr.  Love  lias  covered  this 
question  so  thoroughly  that  our  members  feel  there  is  no  need  for 
discussion.  I  want  to  thank  Mr.  Love  for  his  paper.  I  am  glad 
indeed  that  he  went  through  the  paper  as  clearly  as  he  did.  There 
might  have  been  some  disposition  to  cut  it  short,  but  I  am  sure 
ever?  word  was  worth  listening  to.  I  propose  a  hearty  vote  of 
thanks  to  Mr.   Love   for  presenting  this  paper.         (applause) 

Now,  gentlemen,  to  proceed  with  the  obsequies.  I  want  to 
mention  Mr.  O'Hara  specifically  as  having  been  the  gentleman 
who  presented  the  main  features  of  today.  I  wish  you  would  give 
Mr.   O'Hara   a   very    cordial   vote   of   thanks.         (applause). 

Also  not  to  forget  the  various  Committees  who  co-operated  in 
the  preparation  of  the  reports.  Throughout  the  year  previous  to 
the  Convention  a  lot  of  work  has  been  done,  and  I  think  we  may 
well  congratulate  our  Committees  upon  the  work  they  have  brought 
forward.        (applause). 

Finally,  it  is  my  pleasure  to  congratulate  all  those  who  so 
steadfastly  stuck  by  this  Convention — by  the  business  sessions.  I 
am  sure  what  they  heard  will  be  of  value.  I  hope  particularly 
that  they  will  be  so  influenced  and  interested  by  what  they  have 
heard,  that  they  will  make  a  mental  resolve  without  fail  to  turn 
up  at  next  year's  Convtntion. 

Gentlemen,  it  is  my  privilege  and  pleasure  to  declare  the  busi- 
ness section  of  the  Convention  at  an  end,  and  to  ask  you  to.  with- 
out fail,  attend  the  Veterans'  Night  tonight. 

(Applause  was  then  given  the  President). 

A.  P.  Dodduidok: — I  would  like  to  extend  a  vote  of  thanks  to 
the  Entertainment  Committee.  I  think  we  are  highly  indebted  to 
the  members  of  that  Committee.  I  am  sure  their  work  has  been 
very  well  carried  out.  and  everybody  enjoyed  the  entertainment 
provided,  and  I  would  like  to  put  it  on  record  that  a  vote  of 
thanks  be  tendered  them.      Seconded  by   Mr.   O'Brien,    (applause) 
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